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, REFLECTIONS ON THE HE 
t .CAMPAIGN / O, 

AtKcS'dKTlIirtT^-osorFEKS MB BS 
\ — 

rim fact tUftt tlio Health Camimigii Is being 
snod by the Prlmr ilinifltcr ivho bofl devoted 00 
|ob of bia jKjlitirnl life (0 tho caruie of JItaltb nnd 
it he haa by hi* side onr dyunmie ilinlutor 
Kingsley 'W’ood given promise of tv enccewfal 
ingttration of a oonaidorable vontufo 
SDccctw oa diftinci from more pnblieity valne will 
Mod upon the oompaw and direction of the cam 
igvL Had the Miniatty taken counael with, the 
Idical -pToteBalon mhQo the campaign vraa bouig 
tuned, its prograiime might have been shaped 
feronfly; for It ha* to be remembered that a 
Wth campaign is a iarger and more complex under 
jriDg than, any a campaign to extend the beneflta 
«(he po*tal and tel^^hone tervicea, or a campaign 
improve recruiting Tho work of the Miniatry of 
tolth ia no rolummons and varied that the compf%> 
tho oaupoign will need to bo dofined and dircoted 
on to nreront public intoreet from boing dtiaipatcd 
r In tnew days Trhen public attention easily tire* 
ould the campaign outstay It* welcome 
I fuggeat that subjects on which tho Mmirtry trad 
« medietl profeasion hove cot worked oat a clear 
id policy should bo excluded from the ^am 

lign beoaow light and leading would not bo forth 
u!^g I will take aa an example hospital servicca 
ancy tun syitems of hospital* in a town—voluntary 
id municipal—^without any coflrdinatlng authority 
• *ecure o pattern of serriees and the financial ana 
iier conditions under which those aervicea are 
rahable It i* true that a report on this subject 
a* been In existence since lOW/*" but no effort baa 
ten made to implement It^ recommendalkma or 
iplaeo the latter by better Nor can the useful 
ees of the communal sorvioes be (ixtended, unlea* 
tid until responsible corporation between the doctors 
I a dbitricl and the medical officers In the service 
I the local authority has been oiganiscd. 

Again, what is to be the tune of tho propoganda 
I connexip^t with the campaign f There la a fear 
aat when laymen commend tho greater use of health 
urlce*-, citiiens will gain tho impression that they 
ave only to sit still and receive beneflta— Shut 
lur eves and open, your mouth, and see what a 
irpripit 1 After all, it ia only natural that Icgis 
’tors should put the weight of emphasis on environ 
lental measures whioh they devhw and certainly 
lelra ife the -rwne popular gospel On the other band 
le doctor kWws that in the lost reaort health depend* 
a thellndlt Inal man—bis knowledge still more his 
■p^x?ct for 'Vsowledge and hla will to live healthily 
jnd savo bbjnw If The average doctor would put more 
rliance or (joiet eilucotion in amallcr communities, 
Ind wdUU- be rather shy of mtUs meetings preceded 
W a pivt» A of poster* which might givo the impres 
von that the Ministry was extoUlng its Own doings 
inil nff|U/dlng hopes of rare and reficslilng fruit 
(V the future 

A IIXALXnT KACE 

ft baa iJfen indicated that -rtonsfructivo mensorea 
j> secure lbs rearing eta tillthy race from before 
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birth to full growth will bo m the forefront of' the 
campaign May I express tho hopo that these racosurea 
will be the beginning and end of the campaign to the 
oxclua/on 0 / all other services f To-dav ft f* of 
national importance to plan for a fit race In former 
days bntnro bv her harsh methods went far to aocure 
tho strong and aUirdy hy the struggle for oxlatenco 
and survival of tho fittest in short hy high death 
rates which ollrainated tho weaklings To-day the 
weaklings are preserved in laigo numbers are tup 
ported partly or wholly hy the community marry 
and produod bad strains and do damage to tho next 
generation Our policy must aocure the rearing of 
fit oldldren, and replace Natoro b method of killing 
the weaklings by a constniotive aeleotion of the 
fittest In body or mind and euablmg them to occupy 
the front ranks of thoir genWatlon Tho beat of 
these would become the loaders of tbcir day and fn 
their turn produce a high grade progeny 

Theee ends are likely to ^ secured by such measures 
ns I— ^ ^ 

(1) The proridem add avoJlablHty of good midwifery 

(S) The insiruotlcm and care of thMO who with or expect 
to becoedo moibers. 

(3) Infant welfare clinic* 

(4) The study and appllentlon of the laws of nutrition 

(5) Coordinated ednmtkm of tbo body and of the rolnd 
the teachers o! both cooperating with the school doctor 

(6) The pronsJoa of thej'izvoa/ and rarioo* means of 
physical reoreatian and eepeolail> for urban popuIotloM 

I win paaa furtbor to consider these measures 

(I) (7ood midirifery —It would soom that the 
o^mprehen^ve measures recently passed by Parlla 
ment undor the guidance of Sir idngtIoT Wood 
are likely to meet thJa need. 

(S) artd (3) JfofkerAood clinics—I would urge 
tbot thA prenatal and infant welfare clinic* should 
bec».»De/ part of a mt^ ooraprohenalvo service 
which I would atvle ^otherhood cUnlca ’ Such 
a service would ombrocy those who am contemplating 
marriage those who aiV contemplating motherhood 
expectant mothers anil their infants—in short tho 
complete maternal oyile Is there any cnllmg In 
life for whi^h there la Iwa oducatiou thim for that of 
marriage T KnowIcdgd| ft strength u i* needed 
for tho understanding lof tho claim* and impUca 
tioni of sox, for the undertaking of tho natural 
of prognauoy au^ without undue and avuid 
able delay Access to such a clinic would prevent 
those diaharroonie* which in cases innumerable 
' create n sfuao of faili^ and would o£t«n preaerre 
the perplexed from th4t slippery slope of discontents 
-dislempOTS of body and mind with the dangcri of 
fru^tratod marring and an Hi nurti red fftmUr 
It la true that such a clinic would hare to include 
odrice on contraception And whv not t It is now 
nu accept^ principle that parontbood should result 
from choice and not from chance and the choice 
of tim occasions for parenthood cflrnea with it tho 
necessity for contraception On tho other hand 
ma^ied prople often need and welcome advice 
M to the desirability of adequate parenthood alike 
itt the interests of IhemsolveA and their families 
I 0 it not time to Lope that the Ministry will hence 
forth rccogniso that dcUborato spacing of children la 
an owpttd practice and in this and other inch 
questions bo guided by reallUca and not bv uoUtirjt 
consideratloa* t ^ » 

(4) The BTOTrth of tho Mlfnoo of muM/hn tinfoIJa 
the p,o<ooct of a Tsljed ^tandara of j)hyiie»l »nil 
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palor soldiers. It is true tlmt most large to^niR 
ve some sort of aural service but I do not believe 
ere is a single municipality in the country irliicli 
s reached, full elBclonoj' and 1 am satisfied that 
manj- districts the most appalling neglect pcrslsU 
iblio health officials are still hypnotised by the 
obloms of the scliool-child to the exclusion of 
bers It should bo realised however that otorrhtea 
Widespread in pre-sebool infants Many of these 
ses escape attention others reach the general 
octitioncr or the toddlers dime The difficulties 

treating a nervous school-child are enormously 
creased in a screaming Infant, Consequently 
dess pious hopes and carbolic drops arc followed 
r a spontaneous cure little more is done 
Every case of acute otitis media lasting more than 
ro or at most three weeks should be automaticallv 
Imltted to hospitaL It is the experience of every 
ologtst that the bulk of such cases under efficient 
mservative treatment cau be cured within a few 
ivs Of the remainder a fffw may bo lucky enough to 
svelop the classical signs of suppurative mostoiditii 
ad arc submitted to a mostoldotomy that usually 
nes them The residue are only too likely to 
evelop a dironlo otorrhoea These unfortunates 
art their school life wuth an established otorrheea 
t years standing—cau^dates for the schools for 
ie deal 

Case 2,—A boy aged 21 had been ill In a Ivcspital with 
amimoula during wldch he deroloped bilateral otorrba5A 
m recovering from the pneumonia ho was sent to a con 
descent bcoM Cta hli return homo as tlio cars wer^ still 
oaring pus be was brought to my out patient eh nlo by 
is mother I admltt^ him for routine treatment 
rhJeh faflei He was thereupon subjected to a double 
lastoldotomy and was dUwharged from hospital a 
Jonth later with two dry ears 

n this instance the child • hearing has been preeervod 
hanks to the acumen of his mother Far more often 
wwever theotorrhoBa is ignored by harassed parents 
tith the luevltahle result 

MEniOD OP TTtV.A T irRW T 

It may not bo out of place here to oatlme the 
nethods I advocate 


If you uao a narrow pledget tho pus will exude out Jiest 
it as yoa push it In t 

Itemant^ axtdltory canal U not a tbntght tubt,-^ 
Consoquontly your straight forcopa will not go Into It 
but wul bump against the anterior wall To avoid this, 
poll tho pinna as you liave been shown No doeoriptlon 
will moko this clear I kou must learn by practice / 
Acwr the /orap^ toe far into the canal yon fnay 
damay* tho drum, —By altering your grip of tho wool you 
can push it aiiead of tlje forceps right down to tho drum 
without the risk of damage 

Aftor using a fow dry pledgets use a fow soaked in spirit 
This (a)washeeBwayresjdu^paa (6)stenllsesthorDeatos) 
(c) slirinks the swollen drum and promoted drainage 
Finallj dry out tho ear again and instil a fow drop* of 
the merourooiiroino solution Put a large blob of wool 
loosely into the oonobe Never pack It in so firmly that 
discharge cannot get out and never use a small blob of 
wool which might slip down tho meatus unnoticed j 

The use of spirit sounds barbarous nerertholeip it 
IS usually quite well tolerated 
No more elaborate methods than these are necoa- 
wiry to cure the Tust majority of cases within three 
weeks Occasionally deb^tated chil dren will take u 
week or two longer The otologist must use his 
judgment here and in general will be prepaid to 
operate Zinc iontsaiion wJueh ts 50 wijuablc ti» 
chronlo oUiii media i* aboolniely conim^yndtoaled 
in Ike neuie and tuloeute fUigoe It will infallibly 
precipitate mastoid suppuratloa. 

CAroutc oiifis nwdfo.—We may be dealing hero 
with osseous disease so intractable that even the most 
rodical surgery cannot achieve a dry cavity On the 
other hand, really conscientious and persistent con 
sarvativn treatment as in Cose 1 will be rewarded 
in some 70 per cent of cases by a onre Simple 'lino 
i( uisatkm is onr standby Even as used en masse 
m the minor ailment clinics it has proyed itself far 
superior to all other methods Naturally however 
the best results can only be achieved by individual 
study of cases TPherever this clinic treatment foOs 
the child is admitted to ho^ital for a continuation 
of his routme treatment Even the dreaded aural 
polyp can be tackled with considerable hope of core 
It may bo necessary to snaro oil the mam moss then 
attack the base with bipolar dectrolysls, and only 
at a later stage to finish off with the nsnal mono 


trttii*—-To begin with tramed workers are polar smo electrolysis During the past year I have 
MentiiL Few nnr»M inileed few doctor* imd cor tre»tcd in pnvnto nx «ucli ca*e» with complete 
ainly no puenti are capatJio of cleaning an inflamed auccoaa. By that I moan a cure of tho diachargo 
>«r 'Veverthelea anyone can b« ebown In a few allhongh in most ea»e* them u in addition, a eon 
“Win how to nndertate the treatment. Constant nderuhle improvement m hearing In one recent 
'ractico alone wili onalire the necewary deitenty oa»« o polyp of »omo forty yeare atandlng had pro- 

my workeri have the following printed Instrao dncod a pronounced enlargement of the oiternnl 

•one conriantly before them auditory canal from aimplo preeanre The oar wae 


HOW TO TttTftT A ainafiBa uab 
Aaepai* Antisepafs 

Swj^rimrliuirt. t 

||M A fftah tterrile ple« of wool ■* 
nllf aarml fotcop*, 

s *ood qaaUty Ooo* »Uplc> wool 

tke exitrnal auditory canal as dry as possibl* — 
neeorttato awobbing away diacliargo as often 
p four liours, 

Jrom ‘trritatiny dUcMargs —Smear ft 
with a mfid moreunal ointment 

TO Kor AH BAB OUT 


siderable improvement m hearing In one recent 
case a polyp of some forty years standing hnd pro- 
duoed a pronounced enlargement of the oxtemal 
auditory canal from simple pressure The car was 
stone deal- Treatment as outlined above finally 
resulted in a dry ear and a quite useful dogroo of 
heating 

REOTTBUENT UrPt-AMMATIOKS V 

Lot us now consider a typo of deafness of which 
muoU less is known I refer to that which w dno to 
recurrent catarrhal otitis media Pain being minimal, 
and discharge absent, the condition is liable to escape 
notice until parents or teacher realise tho child is 
deaf (or more often suspect it of stupidity) Pro- 
disposing causes are very important, amounting to a 
catarrhal diathesis Unhealthy surroundings Inade 
quate diet faulty hygiene endocrine imbalaueo 


Fw V Ti , , f_t* rm * ,* produce a child of definite facies and general type 

S, I A vidou* circle it set up as follows 

narrow pledget o( wool There moat bo no loose but ^ / 

might get lo«t In the depth* of tlie mcatna. 1 Repeated cold* lead en'entiWly to Infotilon of 


ought get lo«t In the depth* of the mcatn*. i i«peaxea ooio* lead en'entilally to Inh 

^«wr fore* a Jot nvah doicn Wi* ear —It will act like tlie tliO paranatal slnusee (mainlv tl»e arttrum) 

’won of a syringe and drive put back Into the tyinpanam-'’TBlturair> prodoce* tn apparentlv constant oo 


poifhly oven Into the mastoid 


'lHltuTair> prodoce* tn apparentlv constant oold wii 
obitiitetlon due to boggy turbinals and mccota. 


f 
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2 Hypertrophy of tonsils and adejioids (and allied 
lymphoid tissue m Eustachian tube), aggravating the 
mouth broathmg 

3 Hepeated inflammations ensue—^possibly sometimes 
a true tonsilhtis or suppurative otitis media, but m many 
COSOS a mild but generalised infection of the whole mncona 
Unmg of the nose, throat, and ears Tlie child is fretful, 
lias a mild sore throat, and goes deaf I beheve many 
cases of adult " progressive middle-ear deafness " are a 
late result of these mfantile infections 

Snob a cliild examined superficially in the hurned 
atmosphere of a school clime is found to he a mouth 
breather subject to sore throats The oatastropluo 
mistake is made of removing the tonsils and adenoids 
It IB not without significance that if the aunst decides 
to perform this stupid operation under tegis of the 
mumcipal authorities he will he paid half a guinea 
or more If however he removes the child to hospital 
for a really scientific investigation of the smuses or 
other possibilities he will be penalised by having his 
fee cancelled Consequentlv with comparatively few 
exceptions surgery of the nose and throat m school 
children is lunited to the removal of tonsils and 
adenoids Despite the fact that sinus disease is 
widespread (Crooks and Signy 1936) and is a potent 
cause of mouth breathing sore throats, deafness, 
mtractahle cough, and general ill health, its very 
existence is ignored The toll of deafness and lU 
health mounts daily to the merry ohek of the gtullo 
tme I do not deny that removal of tonsils and 
adenoids can he a very valuable procedure, but I 
do say that m cases such as these it is as unsound 
a procedure as to amputate a blacksmith’s forearm 
in order to deal with the hypertrophy of his biceps 
The position is truly desperate when catarrhal deaf¬ 
ness supervenes Nothmg hut the most careful 
attention to aU the factors I have mentioned can 
save the child 

FDBUC HEALTH StEASHRES 

It 18 obvions that efficient legislation -by pnhhc 
health authonties together with the' enthusiastic 
cooperation of practitioners and otologists could 
easdy make the benefits of this system available 
throughout the country \ 

I have suggested before that acute otitis media 
should he notiflahle Once a child has been so noti¬ 
fied he should be under constant supervision nntil a 
competent otologist has certified him as cured Even 
as there are trained nurses for ophthalmia neonatorum, 
so also should there be trained nurses for otitis media, 
able to treat and visit sick children in them own 
homes Anv cases that resist treatment for more 
than two or three weeks must he atitomaUcaUy trans 
ferred to hospital under a competent and conscientious 
otologist, no child leavmg hospital till his ears are 
cured To all this must he added a periodic re exami¬ 
nation of these children for recurrence of otorrhoea 
and for dunmution of auditory acmty, they must 
also bo excluded from swunmmg baths 

Any such scheme as this must legislate for the 
child from the day he is horn It is follv to restrict 
aural chnies and such-hke activities to the “ school 
child ” Very few cases would escape such a system 
A httle education of parents would ensure that they 
brought up their children as soon ns the ear began 
to run The cost of the system need not he great— 
certamlv no greater than the cost of trving to turn 
hordes of deafened children into useful citizens 
The saving of human misery would he mcalcnlable 

COACXHSIOX 

It has become quite a fashion to ascribe our failures 
in doahng with many diseases to ignorance and 


[ocT 2, 1^37 

delay on the part of the patient Cancer, tuherch 
hyperpiesia, <Ao , all will he cured if only the patient 
will report at once But in the case of infantile 
deafness this excuse is specious ' 

The achievements of preventive medicme are 
the crowning glory of our profession Here ready to 
our hands le the opportumtv for a magnificent piece 
of work Lot us not shelve the blame for its neglect 
on to the shoulders of our patients It is tme that 
all preventive medicme costs money Legislators 
responsible for public expenditure cannot be expected 
to embark on extra outlay unless it is well justified, 
and consequently the reproach of this homble 
affliction will he with us until we bestir ourselves— 
otologist, practitioner, and medical officer of health— 
to press more and more urgently for the reforms 
which I have outlined 
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This paper embodies the reanlts of chrysothernpv 
m 900 oases of arthritis seen m the Arthntis Chnic 
of the Leeds Pnhhc Dispensary and Hospital, or in 
private practice during the past four years The 
results of treatment m the first 100 patients wore 
recorded at the end of the first year (Hartfall and 
Garland 1936), and the first 400 at the end 
of the second (1936), these are included lu the 
present review As before, we have adopted the 
classification of arthntis recommended by the Bri^h 
Medical Association Committee (1933), except that nb 
attempt has been made to snbdmde rheumatoid 
arthritis into “ pnmary ” and “ secondary ” tyj)^ 
In applying this classification vie have been gmdiji 
chiefiv by climcal observation, hut the blood sedimen 
tation rate and radiograms have been nsed m addituhi, 
m a small number of cases the type of arthntis uiis 
uncertain, and these are recorded as “ unclassifici^’ 
although it IB probable that many of them wq^ 
atypical cases of rheumatoid arthntis The numbelk 
in the vanons groups are shown m Table I 

The paper is divided into three parts (a) Clmical^ 
analvsis and results of gold treatment m 760 cases of 
rheumatoid arthntis (6) Clmual analysis and rMults 
m 160 cases of other forms of arthntis (c) lone 
reactions in the 900 cases 

It should be noted at the outset that some tables m 
this paper refer to cases, whereas others refer to sm^o 
courses of gold treatment, we have attemp^d to 
make this pomt as clear as possible m the d:'' 
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table* A largo numbor of flgnrcfl ha* been subjected 
to statistical analjmls altbongb matbematical details 
have been omlttciL 

Table I 


Oliw^t^caijon o/ Oa*t» 


Disease 

Cases 

lUteujnatoid arthritis 

750 

Otteo^arthrtU* 

tl 

Cironlc villous arthritU (rilmacteric) 

23 

SpondTlltlsankrlopoletlco 

}6 

Oooococcol arthritis 

6 

Perl articular flbrosltls 

17 

UocltssXAed arthritis 

18 

Total 

000 


Rheumatoid Arthritis 

CLINICAL ANlLTfllS 

Affe and ttx —Of the 750 »•« of rheumntold eutiitiiiB 
160 were male# and 084 fomai« a ratio of approximatole 
1 4 Table 11 abowa tbo caeca m tlio difTerent ago proup* 
at onaet of arthritis and at tlio commencement of gold 
treatment It includes 48 patjenta who gave a hiatory of 
prerioua ortliritis utnallv of an aerate type in these 


Table 11 

Age-dtdnbvtion 

Cosctln sc«*eToap 


AgO' 

St onset of 

St start ot 

group 

arthritU 

treatment 

0- 6 

5 

1 

1^19 

30 

7 

26-20 

101 

40 

30-19 

160 

lOl 

4(M0 

203 

161 

86-59 

160 

•42 


63 

141 

to + 

6 

2 

Total 

TM 

T« 


the age glren is tliat at which tho preaent attack com 
menceeL It will be aeon that m a large number of patients 
the disease conuneneed in the ego-groep 4(L-60 The 
age-hiddence both as regards onset of symptoms and tbo 
commeacement of gold treatment was approrimat©I> tlto 
same in females and fn males 

Duraiion of the disease \'ancd from 1 month to 62 years 
In 87 oases it was JeM than 6 roontlis in 76 from 6 months 
to 1 year in 100 from 1-2 years in 160 from 5-0 years 
in 174 from 6-10 years In 123 from 10-20 years and In 
37 it had coasted for over 20 j'cars. 

Onset and nrcjrrcssion — 'In 453 cases the onset was 
Insidbas In 250 It was acute and in 43 auhacuto T)ie 
disease had been gradually progreasi\o In 014 In 93 tho 
progreeslon was rapid and in 43 tho course had been 
cbaracterlacd exacerbations and remissions In 171 
potients there was a history of constitutional upset either 
thnmglioat or at tho onset of tho disease—e g Joas of 
we/gfit dfbJiStv atuemiA &o 
jOiAobUttir —order to asses* tho s£r\*entr of the 
disease In a simple form wo liavo attempted to grade the 
dlsabilltj IVliile tlio grouping Is quite arbitrary and tokos 
no cognisance of the ccuscs of the disability—1 e as to 
^riwllter It was due to pain or joint swelling musclospssro 
or actual contractures—j-et It giN'e# on easy nioth^ not 
otil) of grading tlio severity of the ois« but of aaseoslng 
tbclr Improrement Our enterla for the \‘ariou* grades 
and the dlstrihufion of cases are shown in Tabic HI 
It ma^ bo objected tliat tJi« criteria laid dovm for the first 
two groups ore based on a factor (ability to do fall time 
work) winch must differ groatlj from Individual to 
individual j we have attempted to take sudi ^ariationa 
Into account bj altering our standard somewhat In the 
case of thoao whoso work Involves groat plivsical stram 
I\ o liavo not bo^ able to grade all our roars In this wtiv 
but those in tlio Table ore irpreoentotlve of tho wholo 


group Although many caacs fall fnto Grade 2 f/ioro Is a 
considerable number w-hoao disability ia *6v’ore 
Family history —In 127 cotves (16 0 por cent) there wore 
blood rulatimis wlio Iiad rheumatoid arthritis This figure 
ia lowof than that found rooajttly in America (Daw^son 
and T^’son 1D86) bht U is gi-eoter tlian In a random 
aampUng of the population iTie numbor of unaffected 
blood n^tlona is not known ^ 

A»9oc\ation viOi tub^rcvlasU-^hi 16 ^tienta there was 
a provioua history of tuborchlosls W tho iorin of adenitla 
pleurisy vntJj effusion or tuberculous ctiaiase 6f bone j in v 

Table III 


DlstrUxtion of DUabllUy i» £34 Ca*«k 


Omdo ^ 

1 Dlsabnitr 

[■ Cnaca. 

1 

SlightdifobUlty bntablotodofoll timework 

T3 


1 Modern^ disabUlty wjth ability to walk and 
' use tho arms but unable to do fall time 

1 work. 

[ 18a 

1 

3 

' Ability to got about but marked disability of 

1 the arms cnnilng cnoslderablo JlmJtauon 
ot common actlrltJes such as washing and 
fetwUng 

00 

4 

! 

Marked dUaUlIty In the legs—e.g InabUtty 
to get np and down stairs—but modemte 
disability ot tbo srms. 

1 Cl 

1 

6 

Marked dlsabTlIty of both arms ana legs 

•0 

0 

Severe dlsabUJly In both arms and leg* wJtU 
Inability to walk and nioreteverc disability 
of the anna (ban In grades S and S 

108 


Tory serofe disability the patient being com 
pJeteJy bedridden 

1 


Total 

1 

1 »4 


81 further uatiente there was a hlslory of tuberouloaU in 
blood relations and In 02 of these there had been aotoal 
contact In 8 additional oasae t|>ere Itad been eontaot 
with the disease Tliere it therefore an aasodation with 
tubaroakw/e in 104 cases (13 0 per cent ) probablj an 
utsdgclBoont figuro 

fVnums treaiment —302 patients (40 per cent) Imd 
undergone somo or all of the convoatlonal forma of treat 
roent with bttle or no benefit In tho great roajsrltj ; 
200 cases bad Jiod epa treatment 163 had aubmitt^ to 
qtlier forms of phjtloilHrapy and 79 hod Led vaccines 
( Warren Crowe stock or antogonous) 

Bioad •fdlmtnlatujn raie [BJSJR ) —shad not diaena* 
tho Jt in any detail in tlila paper j its vmriatlon in 
rlietxmatoid arthritis'during troetment ■with gold is very 
ooraplex and we intend to deal with it in a future com 
munioation Brieflv we agreo with Forcstior (1934) and 
others that the BB R fs usuallv raiaed somotfroes \t>rv 
oonslderablv in rhoomatoid arthritis and as a result of 
gold treatment a fall usunlly acoomp^ee clinical improve 
mont Forestier holds the view that a persistently ralred 
BBR Is alwajf an indication for further gold treatment 
whlcii agrees with our orperlenco We Jiave however 
found an oocnsJonal riso in BBJl in spite of cJmleal 
improrement and although tha teat is a valuable tliero 
peot/c fndex ii i« by no means fnfafffbfo 

A 0 »ecialfd conditwm wore as foUowa j 


Urpochrotnlo erwroila— 
Uamoalobla (Ualdaoe) 
76-83^ le 

C4-T3 5. >1 

Under 05 ^ 0 

AddfsoaUu] aeowifs (i 

suLaente combloed) 
FvodssU 
AUtralctCQMls 
■Aorikittcnotta 


HypsrteBsIOB— 
HTitoUe Til esma j 
OTcrSTOnun ITb 
IM 

Ilarnaad s disease 

Albnralmiria 

Myxwdein* 

Disltetc* 

Bacla's disease 


Canes 

r|>ioi 

I 

3 

3 

1 


In view of tlm fact that more than half of the patients 
were over tlw ago of 40 it Is porhsps not surprisLrig that 
tlio incidcneo of hyrwteDsIon was high tVo have omitted 
to mration a number of mlsceUonetmji conditions found 
in this scries of cases astbornppeartoboof noslgniflcanco 
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JCETHOD OF ::^EATJEENT 

Our ospenence la limited to Crisalbine (Hay and 
Baker) and Lopion (Bayey), gireu intravenously, and 
to Myocnsin (May and Bifiker) and Solganal B oleosum 
(Soliorzng)f given intramnsculariy In our expenence 
there is nothing to choose between the two routes as 
regards results or teixio reactions, although intra 
muscular mjection les'often easier m the more crippled 
cases , 


Tlie mjoctioes} are given at weekly intervals In our 
first 100 caiSes single doses of 0 2 g were given and the 
total omoarnt of gold salt m one course was approxunatelj 
for the past tliree years we have not given more 
than 1 0 g in a course In the past our imtial dose was 
alwnis 0 05 g but recently we hare reduced this to 

' 0 026 g Tlie first mjection may be followed by nn mcrease 

of pain, and m that case the imtia) dose is repeated In 
the absence of pam the second dose is 0 06 g and if this 
is not followed by pam the third and subsequent doses 
are 0 1 g xmtil a total of about 1 0 g has been given 

! A course therefore consists of about twelve mjections 
The interval between courses is at least twelve weeks, 
-,nnd if no toxic symptoms arise m this period a second 
similar course is always given Similar courses are 
given at three monthly mtervals m any cose which 
does not justify the term “ cure ” or any case of 
apparent cure with a persistently raised B S B , 
further treatment is also given m the event of relapse 
If toxic reactions arise treatment is suspended for a 
penod depending on their type and seventy, this is 
usually about two months after the reaction has 
disappeared although, as will bo discussed later, 
certam toxic symptoms are a coutra-mdication to 
further treatment The above methods of treatment 
ore apphed to all forms of arthritis 


HEaUIftS OF TREATlTENT 


The fact must he emphasised that gold has been 
the sole therapeutic agent used m the treatment of 
aU oases We have been unable to elimmate the 
psychological eSects of mjection therapy, hut most 
ohsol-vors will no doubt agree that psychogenic 
factors do not play nn important r61e m the majonty 
of patients 

Of the 760 patients witli rheumatoid arthntiB who liave 
been treated witli gold dunng the past four years, 600 
had completed one full course at least m April, 1937 Of 
the remaining 60, 20 had ceased treatment (usually of 
their own accord) on account of toxic reactions, and 40 
~ had defaulted for reasons unknown 


We have previonsly pomted out the difficulties 
associated with the tabulation of results m arthritis 
(1935) and the classification has been slightly modified 
m the present paper We agam use the term “ cure ” 
for those patiente m whom there is complete relief 
from pam and disahihty other than that due to 
ankvlosis, and m whom the blood sedimentation rate 
IS nonnal Results fallmg short of this standard, no 
Blatter how dramatic, are agam recorded as “ marked 
TOprovement ” but between tins group and that 
“shgbt improvement” we are mcludmg nn 
A^™tibate class of “ moderate improvement ” 
vrtmT into tbe “ shght improvement ” 

■Sll” to' ) 

I \ the results m 690 patients who 

conr&e of gold and includes all 
iruK v years, many of Tvhom have 

1930) Owmg to the 
>* ^ which the patients are drawn 

■* *'‘-•3 mvpos'^ible to keep m touch with 

of the patients have been 
thm. months , the remammg 


GOmi TBEATJIENT OF ARTHRITIS 
_ d _ 

10 per cent are untraceable, and we can only state 
the results when they were last seen , m many of 
these this was as much as a year after the last mjection 


Table IV— Besti.lts 


Result. 

Apparent cure 

Cases and 
percentaffo 
08 (0 9)■ 

Marked Improvement 

392 

(50 8) 

Moderate 

90 

(13-0) 

SUebt 

43 

(6 2)- 

No 

61 

(8 9) 

Worse 

IT 

(2 5) 

Died (various causes) 

19 

(2 7) 

Total 

090 (100 0) 

Defaulted 

00 


Total 

750 



\ 

It will he seen that the high proportion of good 
results previously observed has been mamtamed in 
the present senes of cases, almost 86 per cent having 
shown improvement As is pomted out later, the 
10 deaths include 0 cases at least of death from 
natural causes, and most of these had shown marked 
improvement before death 

Owmg to the possibility that cases may relapse, it 
18 of mterest to record (Table V) the results m 1937 
of the 300 cases recorded m June, 1930 

Table V 

Comparison of Results after Further Obseruatton 




I93S 

1917 

(3urod 


25 

35 

Morked Improvement 

208 

154 

suebt 

n 

45 

37 

No 

n 

17 

23 

Worse 


1 

7 

Died 


4 

10 

Dntmcod 


— 

34 

Total 


300 

300 


AVlule it will bo noted that the number of cases showing 
marked improvement has fallen to some extent, this is 
to be explamed partly by tbe fact that 11 3 per cent of 
the cases have not b^n traced On the other hand tlie 
cases of apparent cure have nsen from 26 to 36 It will 
also be seen that the deaths hat e mcreased by 6, m2 
of these death was due to cerebral haanorrhage, in 1 it 
was due to diabetes, and m 3 the cause has not been 
BBcertamed Tliese tliree latter died approxunatelv two 
years after the last gold injection, and it is almost certam 
that the cause of death was not connected with gold 
treatment j 

The results m relation to the different drugs used 
are shown in Table VI, this refers to patients who 
have received one or more complete courses The term 
“ mixed ” 18 used to refer to those who have ha'd 
complete courses of two or more different preparation^, 
this has frequently been due to difficulties encountered 
m giving mtravenouB injections As we have already 
pomted out, larger doses of cnsalbme were given at 
the beginning of this investigation than are given 
now, and we have classified separately patients who 
have had more than 1 1 g of the gold salt m any one 
course Thus “ cnsalbme A ” refers to those patients 
who have had courses of 1 1 g or less of that prepnra 
tion, whereas “ cnsalbme B ” apphes to cases havmg 
had more than 11 g m any one course Similarly 
mixed A and mixed B refer to cases which have had 
less than 1 1 g and more than 1 1 g of cnsalbme 
respectively m any one course The number of cases 
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ffWcli Imvo'had moTO than 1 1 g of prepamtioDR other 
ion orlaalblne is negllfdble and it 'was not thought 
lecessary to consider them scparatciy 


Table VI 

in Jfelaiion to Di^ami Odd Salt* {PalierUa) 



? 1 
6 


s 

If 

Sltffbt 

Imp 

No 

Imp 

1 1 
o 

: ^ ' 

2 


, Drug 




1 1 

1 


1_ 

Total 

1 No 

No 


1 

No 

No, 

Nn 

No ' 





1 end 

and 

and 

end 

land 















*' 



' 1 


Loplon 


214 

4B 

97 

31 

R 

9 ' 

370 

(10 «) 

(00 A) 

ai-oy 

(7 1) 

(8-1)1 

(2 ly 

(9-4) 


Bolganal 

1 ^ 1 

AT 

1 u 

fi 

10 

3 

i 5 ' 

90 

a 1 


a4-6)l 

(8 3) 

(10-4) 

(3 1) 

(•) 1 


Mrocrlaln 

0 

I 15 ' 

fi ' 

1 

, 9 1 

0 1 

i 

24 


(flO) 

(20) 

(4) 

(5) 


(b) 



8 

1 13 

3 

3 

4 

0 

3 

34*) 

CfHal J 

az i) 

'(Aft J> 

(8 8) 

(SB) 

(11 8) 


(8 B) 


bine ) B 

B 

(SI'S) 

IB 

4 

t . 

3 


1 

40f ** 


(4#) 

ao) 

(4) 1 

(T sy 

(4) 1 

(A) 



1 

49 

13 

i 

ft 

3 

0 

' )... 

UJxcd ( 

a 4) 

(A8 3> 

(48 1) 

(4 41 

(42 4) 




6 

01 i) 

33 

(74) 

(1 3) 

0 

(4 4)' 

1 1 
(9 3^ 

J 

(9 3) 

441 

ToUl 

SB 
(0 9) 

391 

(AS 8) 

M 

(IS-Q) 

43 

(0 ) 

61 

(8 0) 

IT 

(9 4) 

Ifl 1 690 
(M)j 


Imp — ImproTemont 


It ■will be seen that the results are better in the 
crisolbine B and mixed. B dasses than In the erlsaYbme 
A and mixed A dassoe and statistical analysis shows 
the dillerence to he significant. There is OTidence 
Irom these figures therefore that the larger doses 
give better runlts than the smaller ones 
The results for the diflerent drugs ha-ve also been 
subjected to atatistleal analysis, and It has been 
shown that the higher nunibCT of cured cases in 


Table VII 

of Jiaaulta to jyitmber of Oourna 



i 

•a 

I 

la 

B ^ 
2- 

•fia 

a- 

O Qi 

«! 

1 

U 

\ 

■« 

Q 

s 

6 

N(X 

and 

% 

NO 

a^d 

1 V. 

! No, 

! and 

N,, 

and 

, % 

' No 
and 
% 


1 

349 

45 

(13-9) 

167 

1 (45-9) 

so 

(14-0) 

' 35 
(T 3) 

1 (10 8) 

11 

:(»9) 

nr 

(4) 

9 

343 

IB 
(7 4) 

169 ' 
(04) 

31 

(19 3) 

17 

(0 7) 

18 

a 1 ) 

4 

1 (9) 

(O-^) 

3 

. 70 ^ 

1 3 

(4 3) 

50 

(80) 

8 * 
(11-4) 

I 

(1 4) 

— 

1 

(1 5) 

1 

(W) 


94 

1 

(4 1) 

10 

(06 7) 

1 

(4 IJ 

— 

0 

(95) , 

— 


S 

J 

— 

1 

noo) 

— 


— 

“ 

— 

Tytal 

600 

88 

3W 

BO 

43 

01 

17 

IB 


the crisolbine A and B dasscs ia significant The 
interpretation of this however is doubtful as the 
transference of 8 of the cured coses into tho 
marked improvement class -would make the per 
centages practically the same for all drugs Thus U 
would appear from our figures that although the 
chances of improvement are practically tho same -with 


all drugs there may bo a groator likelihood of cuK 
■with crisalblne tlmn -with other preparations 

In an attempt to dlseoTor the factors fhotj influence 
results ol treatment full statistical analysis has beer 
cametl out on tho intor relationships betwe»en dumtlor 
of disease disability and results of treatment in 634 
coses -where all three facts -were n-vailablo To sa-w 
space we have not piiblished the detailed tables but 
the following condusions appear to he Jnstifled 
(1) As -would bo erpeetod tboro Is a significant ossoola 
tlon between 
duration and 
disoblUty the 
disability 
steadily becom 
ing -worse as 
duration in 
creases (2) 

Similarly the 
results of treat 
meat become 
significantly 
worse as dura 
tion mcreases 
(3) The associa 
tion between 
disabUity and 
result Is not so 
simple The 
results in Grade 
1 disability are 
relatively poor 
but there is an 
1 mprovement 
until Grade 3 
IB leached and 
then a gradual 
worwning with 
moreasing dis- 
ability The 
erplanation of 
this is not quite 
dear but it 
might be 
noeounted for 
by diniculll^ in 
the diagnosis of 
curly and mild 
cases of rheuma 
toid ortlmtis. 

The Figure is a graphic representation of tho altern 
tion in dUabllity as a result of treatment The black 
columns represent the iiercentages of cases m the 
various grades of disability A pronounced shift to 
the left is seen, 

^e have previously suggested (1036) that every 
patient should have at least two courses of treatment 
and this Is home out by Table ATI The first line 
shows the results in cose* which have had only one 
course of treatment the possible reasons -why these 
atlents have not had second oonrses are three—many 
od only completed tl^eir first course at the time 
the resuits -were analysed n few had defaulted and 
others had had severe toxic reactions. It wiU ho seen 
that there Is a considerable increase in tho number 
of cases showing marked improvement following 
multiple coniBOs of treatment AVo have made no 
reference to the stage at -which improvement oceurs 
and although this is a -very variable feature it nsnajly 
commences about half -way through the first course of 
treatment At tho same time we have frequently 
seen improvement commencing alter tho completion 
of the first course 
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Helapse —It is not uncommon to see relajwe at 
some stage after tlie first or subsequent courses of 
gold treatment The relapse is most commonly seen 
about 6 Tveeks after tbe last mjection, and for tbis reason 
Porcstier recommends an mterral of only 6 ureeks 
between courses Owmg to tbe delay m appearance 
of toxic reactions, m some cases for more than 6 ■weeks, 
■we have held the 'cieiv for some time that the mterval 
between courses should not be loss than 12 ■weeks, 
feeling that the risk of delayed reaction outweighs 
the danger of relapse Relapse has occurred in 120 
of 013 cases ■which have been seen ■withm the past 3 
months, and the frequency "with ■which it occurred 
and its seventy are sho^wn in Tables VIII and IX 


Table Vtll IX 

Freiptency of Relapse Seventy of Relapse 


1 

SUigo 1 

o 1 

n 1 

! 

- 1 

o 

Pi 

No 

relapse 

Total 

Slight 

o 

E 

O 1 
'O 
o 

Severe 

Total 

After first coarse 
only 

1 81 j 

!(13 2%) 

' 632 

1 013 

Ifl 

is 

; 

i 

Alter SHbaoqnont 
courses only 

41 1 

1(12 0»„)| 

277 

313 

14 

17 

10 

' 41 

Alter first and 
BUbsoquont 
courses 

T j 

(2 2%)j 

311 1 

1 

316 

4 

1 

*3 

i 

7 

1 

1 


It appears that relapse is a common occurrence after 
the first or subsequent courses, but a second relapse 
18 a ranty 


Other Tjqies of Arthritis 
Ostco-arthntts —Of 68 cases, _29 were males and 30 
females 7 Tvero over 70, 20 between 60-70, 23 between 
60-60, and 9 under 60 Duration of symptoms 2 months- 
40 years (average 6 4 j'ears) Onset acute m 6 cases, 
insidious m 03 , progress slow m all Only one case had 
anj constitutional disturbance, and m that it was slight 
B S R (average hourly reading) under 5 mm in 21 cases 
6-10 mm m 22, 11-20 mm m 20, and over 20 mra 
ill 2 There was prenous vaceme or spa and other 
pbvaiotliompcutio treatment in 27 cases Hypertension 
modoratom 11 oases severe m3 In all cases the diagnosis 
of ostoo artlintiB ■was confirmed by X ray elimination 
Chrome vtlloiis arthntis —Of 23 patients, all fell into 
the ago group 40-60 with the exception of 2 aged 61 and 
66 Duration of s\'mptom8 3 months-lO years Onset 
oolite or subacute m 0 cases, insidious in 17 , progress 
sloM in all B S B (average hourly) under 6 mm m 11 
cases, 6-10 mm m 3, and over 10 mm m 7 

Spondylitis ankylopoietica —Of the 18 cases, 13 were 
males and 5 females, aged 22-66 Duration 2-13 years , 
progress gradual in 18 2 showmg acute exacerbations 
Histori of some constitutional upset mil cases Associated 
'I'Npooluromic anromia in 6 cases, hoimoglobm 66-78 
^rcent (Haldane) BBB (ai'eragehourly)under 10mm 
I 3 cases, 11—20 mm m 7 20—40 mm m 3, and 
40-80 ram in 4 Cases of rheumatoid arthritis with spinal 
m\ ol\ ement are not included in tins group 

Fen articular Jibrositis —Of 17 coses 8 were males and 
0 females aged 20-05 Duration 0 montlie-30 vears 
B S B (ai crago hourly) under 10 mm m 12 cases, 
10-20 ram in 2, and 42 mm m 1 
Oonococcal arlhritxs —Tliore voro 6 males and 1 female 
aged 20-42 Duration 0 months-lO years Historv 
of gonorrheea m all 6 Onset of artlintis acute m 4 cases, 
and gradual ml BSE raised m 2 cases 

Unclassified arthritis —^Thero were 13 females and 6 
males need 20-76 B S B (aiorago hourlv) under 10 mm 
m 13 cases, ondm 2 between 11 and 20 Probablv several 
of these were atypical examples of rheumatoid arthntis 

BBStrLTS 

"With the exception of the ostoo arthntis group, 
the numbers are much too small to enable uB to draw 


any definite conclusions (Table X) With regard to 
osteo arthritis some improvement was seen m more 


Table X 

Results in Other Forms of Arthritis 


Disease 

1 

OQ 

u 

5 

Cured 

S o. 
SE 

o 

1 

! 

-S 

p p. 

o 

t 

o 

pt 

1 

o 

R 

Ostoo * 

arthritis , 

G8 

0 

10 

11 : 

10 

22 

0 

0 

Climacteric ■ 
arthritis 

23 

0 

7 : 

1 

7 


3 

1 

0 

Spondylitis 

18 

0 

' 6 

' 2 

s 

3 

0 

0 

Perl articnlar 
flbroBltls 

17 

0 

2 

o 

1 

0 

G 

1 

0 

Gonococcal 

arthritis 

0 

1 

2 

' 0 

1 

2 

0 

0 

Unclassified 

arthritis 

18 

5 

0 

3 

1 

2 

0 

\ 

1 






- 





than half the coses, but the results were not com 
parable to those seen in rheumatoid arthntis, and we 
feel that gold is not likely to play an important part 
m the treatment of this disease The good results 
seen in the fevr cases of “ unci ossified ” arthntis 
ngam suggest that some of these may ha-ve been 
atypical examples of rheumatoid arthritis 
(Fo be concluded) 


AN INOXHRY INTO “RELAPSE” 
FOLLOWING SYMPATHECTOMY 

Bt H T SnniONS, ChAI Manoh , P B C S Eng 

BEBEABOn iraAOW AT THE BOTAL INTTBIIABT 
manobesteb and ^ 

Donal Sheehak, MD , D Sc Slanoh 

PBOFESSOR OF ANATOMX UNIVEBSTTr OF NEW TOBK LATE 
LECTUBEB in NEUBOLOaiCAL ANATOMY AT THE 
ONrVERSrrr or biaxohesteb 

(From the Department of Clinical Research in Disorders 
of Autonomic Nervous System, Royal Infirmary, Manchester) 


In previous commumcations Telford (1932, 1934) 
reported the disappomtmg results of cervico thoracic 
ganghoneotomy for the Raynaud phenomenon m the I 
fingers The frequent failure to prevent the attacks I 
was the more surpnsmg because of the permanent i 
success of lumbar ganghoneotomy m the treatment 
of the same condition m the feet This pro'ved to j 
be tbe expenence of aU surgeons workmg m this j 

field of vasonlnr diseases (Gask and Ross 1934, ' 

Ross 1936, Livmgstou 1035, Adson andRro^wn 1029)' j 
and it led directly to a behef, yndely held m this 
country, and m Amenca, that stellate ganghonectomy I 
was in some way mcomplete, m that it left mtact j 
some of the vasomotor nerves reaching the upper | 
extremity Anatomical vanations m the vasomotor 
pathways to the arm were soon demonstrated (Kunlz 
1927, Sheehan 1033) and ■were followed by modifica 
tions of the operation which resulted m the mclusion 
of the second and third gangha m the excision 

The cluneal results, although better, showed that 
despite complete sympathetic denervatmg of the 
arm, there were still relapses ■with recurrence of the 
Raynaud phenomenon. Jfany theones ha-ve been 
advanced to cxplam this finding and these -will he 
discussed in detail below Suflice it to say here 
that each theory has failed to explam aU the kno-wn 
facts and that therefore none of them is entirely 
satisfactory at the present moment 


I 
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Id tliii clinic the reAUwitlon tlmt lumbar pnglion 
cctoTuy i% largely a pte gau^onio section o! the vaeo 
motor noTVM ol the foot -wliercaB cervico thoracic 
ganglionec^my la a post-gangUonio eiclglon for thoeo 
ol the arm led Telford (1936) to modify the tochidquo 
of the cemcal operation by makiug n pm gungliomc 
section This operation section of the symmtbetlo 
cord below the third thoracio ganglion together Trith 
division of the rami of the second and third thoracic 
nerrefl, has been carried out by Telford since 1935 
Independontly Livingston (1935) and SmithTriok 
(1930) in Amcyrica performt^ a similar operation 
employing however a different method of approach 
PhyriologicDl support for such on operation, 
which is almost entirely a pre gungUonio section 
for the arm has been brought forward by Free 
man and others (1934) and Bmithwich and others 
(1034) They pointed out that smooth muscle when 
deprived of its nerve-supply became hypereensitivo 
to adrenaline a reaction which had been described 
eailier by Lewnndowsky (1003) and confirmed by 
Meltzer and Auer (1004), Elliott (1006) and Dale 
and Blohards (1018) White and hia co workers 
(1035 1936 1937) applying this principle to the 
teiulls of sympathectomy in the vasospastic condl 
tioni of the extremities were able to show that pro- 
gangUonio section of the vasomotor nerves rendered 
the blood vessels Uu sensitive to adrenaline than 
did complete denervation by post-ganglionlo excision 
This has been confirmed In anlmids by Grout (1935) 
and by Asoroft (1037) 

These latter papers important as they ore deal 
with obs^ations on animals and the findings are 
not necessarily true for the human subject The 
abundant material in ProL Telford s dime (260 cord 
ganglioneotomies in all) has afiorded us the oppor 
tunity to carry out a scries of observations on the 
post-operative conditions of these lympatbec- 
tomlsed patients Wo had as material for the 
research a lorw number of eteUato gangilouoctomies 
done between the years 1031-34 and a smaller number 
of pre gaugUonio sections of the thoracic cord done 
Since February 1036 In two patients we had the 
advantage of an exact control becausa they have 
had a post-gonglionic excision on the one fldo and a 
pr*-ganglionic section done at the same time on the 
opposite side Our object has been, by carrying out 
observations on sweating ulnar nerve block and the 
intravenous adminUtrat£»n of adrenaline to estimate 
the results and relative valne of the post- and pro- 
gauglionic operations in the human subject sloeo 
the majority of the pro-gan^onio cases ore of Ices 
than two year* duration, it is of course poerible 
though wo think it unlikely that lapse of timo may 
cause us to modify our conclusions The results of 
this investigation which is stfll in progress will be 
publlBhcd in detail later but certain facts which have 
already emerged from the study appear to he of 
suffleient importance to deserve publication 

Tnn SWEATIKO MECJHAKISM 

Absence of sweating induced by heat has been 
generally accepted os evidence of the complotcncea 
of svmpathotio denervation of a Umb for it ia 
undoubtedly true that the sudorific and vasomotor 
norve* to an extremity follow slmflar anatomical 
pathways to tho periphery In this invcstigat^n 
the sweating mechanism has been tested by warminff 
the patients in a cage fitted wllh electric bulbs, and 
tbo prcsenco of sweating has been outlined by the 
iodlno-starcdi method It has been powtblo to demon 
strate that reflex sweating of tbe hands following 
exposure to the heat of the body only never occurs 


immediately after a-complete sympathectomy whether 
the post or pro ganglionic operation has been corriod 
ont If howevor tho hands of such patients aro 
placed under the cago and thus subjoctod to direct 
neat sweating Is luvarlablo This sweatmg in 
response to direct heat will occur over tho ulnar side 
of the hand even after ulnar nerve block at tho 
elbow It scorns important therefore to emphasie© 
that it is only tho absence of rfflex sweating that 
Indicates oorapleto interruption of all vnaomotor 
nom* With this pioviao the method ia a certain 
gnido to tho completeness of any operatiotL By this 
means it has be^ possible to eliminate one or two 
oases from the present series 2 >^tlont« wio showed 
reflex sweating of the hands Immediately after 
operation In such oases anatomical dlfflcnlneshnye 
resulted In section of only part of the sympathetic 
cord giving an incomplete result 
In true oases of relapse the patient Is only gradually 
aware of tho return of perspiration to the hands but 
this can alwa^ bo sbown to be present by means ol 
n reflex Bwo&tuig test Furthermore in these patients, 
sudorific fibres can ho doihonstrated in the ulnar 
nerve sine© Mucsthotisation at the elbow prevents 
sweating in the ulnar area of the hand, 

TJLVAB jnaVB BlrOCK 


Injection of the nlnor nerve at the elbow with 
2 per cent, novocain has been carried out both before 
and after operation. A reddening followed by a rise 
of temperature over the ulnar aide of tho hand, 
indicates the nnquestionahle enstenco of vaso 
constrictor fibres in tho ulnar nerve The absonco of 
these colour and temperature changes in the presence 
of complete ulnar nerve anffisthesia and palsy Is not 
so dt^ve in ruling out aU vasoconstrictor fibres 
to the ulnar area of skin. I«wls (1029) f^ed to 
obtain any such rise in skin temperature In several 
case* of severe Raynaud s disease (unoperated) m 
which he had hlockod the ulnar nerve at the elbow 
He Interpreted his findings as a proof of tho existence 
of a iocta fault in tho distal vesaela, these repiaiuing 
In spasm despite the removal of all vasoconstrictor 
impnlses The severity of the condition in his 
patients who showed ulcerative gangrene at the tip* 
of the fingers sugceets that there may have existed 
n local pathological lewon in the digital vessels, which 
would complicatetheplotureofslmplevasomotoreposm. 

Simpeon, Brown, and Adson (1031) have however 
considered tho poulbflity of an accessory median 
supply to account lor the persistent vasoconstnction 
in the fourth and fifth fingers after ulnar nervo 
Injection and in thoir experiments they Infiltrated 
tbe bases of these digits m addition Ascroft (1037) 
criticise* this method on account of the vascular 
dilatation which follows local injection of novocain. 
White (1935) supports this view of ou accessory 
medlon supply for he finds that even In severe cases 
when ulnar nerve block has failed to raise the skin 
temperature ft subsequent median nerve Injection 
wiU Invariably do to The ulnar and median areas 
in the palm of the hand and fingers unquestionably 
Overlap, and there ore considerable connexions 
between tho two nerve* The nerve-supply to the 
palmar arohes may be derived from both tourcea, 
but as the median nerve has never boon known to 
^pply any sensory branches to the fifth finger it is 
highlr Improbable that it innervate* the dlrital 
■vessels of tha finger 

The valtte of tho tort ho* been discussed In Pome 
detail because of critidsms that have been mado 
Oj^lnst It AS A reliable method of invcstlgntion 
Briefly It can be stated that there con be no dispute 
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as to the meaning of a positiye findmg—a e , an 
immediate rise m slim temperature over the fifth 
fi n ger, foUoivmg ulnar nerve block at the elbow It 
indicates clearly the presence of vasoconstrictor 
fibres in the ulnar nerve In this mvestigation it is 
this positive findmg which has been of the greatest 
value A negative result is, for reasons stated above, 
open to question, hut m order to put this pomt to 
the test more critically the espenment has been 
carried out before and after operation od the same 
patients, imder exactly similar conditions, and with 
the same room temperature Before operation, 
ulnar nerve mjection has mvanably resulted m an 
immediate nse of the skm temperature of the fifth 
finger and ulnar side of the hand within 16 mmutes, 
without any accompanymg nse m the first, second, 
and third digits In the same patient, immediately 
foUowmg complete sympathectomy, whether post 
or pro ganghomc, no nse m skm temperature has ever 
occurred These negative flndmgs are conclusive 
evidence that the operation has divided aU voso 
constrictor fibres which pass along the uhiaT nerve 
Wo have demonstrated that m every patient who 
has shown signs of clmical relapse after sympathec¬ 
tomy, whether post or pre ganghomc, a nse m skm 
temperature of the httle finger has followed ulnar 
nerve block at the elbow Two cases, who have 
regularly attended for teatmg smce their operation, 
eventually showed a nse m skm temperature, followed 
later by a clmical relapse The remaining cases, 
which have shown no ohmcal relapse after operation, 
have never revealed any rise in skm temperature, 
although the test has often been repeated m the same 
^patient 

INTEAVEKOUS AD RENAT,TNE 

The test earned out is that devised by Freeman, 
Smithwiok, and White (1934) 

Normal sahne is run mto the median basiUo vem at 
a slow Tate, 40-60 drops per mmute After a period 
of half an hour the salme is stopped and on adrennhne 
solution of 1 m 260,000 strength substituted without the 
patient being aware of the change The adrenaline 
solution 18 run mto the \em at the same rate for a period 
of a hqlf to one hour, and skm temperature and pulse 
readings are taken at five mmute mtervals 
Tlj<^ procedure is accompamed by no pam apart 
from the mitial insertion of the needle, and except 
for shght headache and some palpitation no un¬ 
pleasant symptoms are experienced There is always 
strikmg palldr of the face, especially m the circumoral 
region, and of tho hands and fingers, which appears 
6-10 mmutes after the adrenahne has been started, 
and which persists until 3—4 mmutes after the adrena¬ 
line has been stopped In the fingers and hands 
the pallor is followed hy a fall m skm temperature, 
if this temperature is above that of the room The 
pallor of tho face, and m parbculnr of the circumoral 
region, is not accompanied by any appreciable drop 
m skm temperature, mdicatmg that here the effect 
is mainly on tho mmute vessels Broadly speakmg, 
tho higher tho mitial skm temperature of the hand, 
the greater the fall m temperature When the adrena- 
hno 18 stopped, there is a profuse hlushmg of the face 
withm 3-4 mmutes, followed m 6-10 mmutes hy a 
similnr flushmg of the hands With the reddemng 
of the hands there is a rapid nse in skm temperature, 
up to that of full vasodilatation This reaction 
appears to ho similar m many ways to the “ over 
swing ” occumug m response to cold, desenbed hy 
Lewis (1930) Where the temperature of the fingers 
has been uutiaUy low—^ue , about room temperature— 
no further drop can occur, yet when the adrenahne 
has been stopped a rapid “ overswmg ” up to a 


high ■temperature may occur, mdicatmg release from 
a vasoconstrictor eSect of the adrenahne In the 
later expenments, fnU vasodilatation has been pro¬ 
duced by placmg the hands under the bedclothes, 
before commencmg the expenment 

The ohsorvntion of Ikeeman, Smithmck, and 
White (1934), that foUo-wmg pre ganghomc section 
the drop m temperature is lees than after post- 
ganghomc excision, has been confirmed. In 'two 
yiatients, m which a pre ganghomc section has been 
performed on one side and a jKist-ganghomc excision 
on the other, the difference m sensitivity to adrena- 
Ime has been watched over a period of 0 months, hut 
after both 'types of operations this sensitivity has- 
decreased 'with time The great difierence between 
the reaction 'to adrenahne foUowmg the 'two opera¬ 
tions (post and pre ganghomc) m the monkey 
(Ascroft 1037) does not appear to he so e'Vident m 
man Of greater importance is 'the fact that m those 
hands which show a clmical relapse after opera'tion, 
the reaction 'to adrenahne is considerably less than 
m those with no relapse 

DISCUSSION ' 

The search for the cause of the relapse of the 
Eaynaud phenomenon foUowmg sympathectomy for 
the arm is one of the largest problems to day in 
vascular surgery Clearly aU cases of mcomplete 
opera-hon, as revealed by reflex sweatmg and no 
cbmcol improvement immediately after sympathec¬ 
tomy, must firstly he excluded These cannot be 
regarded as cases of relapse Eelapse unphes an 
interval of complete recovery, or at least a con¬ 
siderable degree of rehef from the attacks Obviously 
such rehef must he adequately tested by exposure 
to external temperatures which, before operation, 
gave nse to spasm This pomt isxnot always taken, 
sufficiently mto account m judgmg the immediate 
results of sympathectomy 

Exoludmg these operative failures, there remains a 
huge group of cases which have shoivn a defimte 
improvement, or complete absence of attacks for 
se-veral months after ganghonectomy and have then 
begun gradpaUy to relapse At first the attacks are 
only produced hy very prolonged exposure -to severe 
cold and they are never as severe as before opera¬ 
'tion GradnaUy the attacks of spasm become more 
frequent and more severe, and are brought on by 
shorter exposures to milder temperatures FinaUy 
after a year or more the patients complain that their 
hands are “ almost as had ns ever,” though they 
frequently volunteer that the fingers now go blue 
rather than white The 'time of relapse varied from 
patient to patient, m some cases it is as early as 
SIX months, m others it is not manifest for nme or 
even fifteen months Eelapse is not an mvanablo 
sequel and there are patients m the chmo, on wliom 
cemco thoracic ganghonectomy 'was performed 4J 
years ago, who ha've never had any attacks m the 
hand smce the date of operation In considering 
any theory of the cause of relapse, wo must account 
for the several months of rehef which follow every 
complete sympathectomy and for its permanence, 
even m the arm, m occasional cases 

Lewis (1929) behoves that the explanation is a 
local fault m the digital vessels, an over-action of tho 
vessel m response to stimiih apart from nervous 
impulses Unquestionably the vessels of tho skm are 
under the influence of many factors, nervous impulses, 
hormonal substances and chemical alterations m 
tho blood, and chemical substances hberated m the 
tissues Anv of these actmg smgly, or in combma 
tion, may hnng about an excessive reaction, resnltmg 
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in Bpaein of tlio arteriole* That the Te«el* in dif 
ferent parts ol the body react differently under the 
same condition* ha* been clearly demonstrated by 
Lewis. In the present mvcetlgation vre hare fonnd 
that tho digital reesel* of the hand respond morb 
quickly and more vigorouflly than the corre*i>oudjag 
vessel* in tho toes Let it 1* dlfllcnlt to helieve that 
Lewis * theory account* for tho relapse* following 
sympathectomy for tho arm* for It doe* not explain 
tho complete cure inmriably following lumbar onn 
pathootomy and occAffionally seen after cemco 
thoracic ganglionectomy Lor does it account for 
the period of rehef which precede* the relapse m the 
arm If the local fault remains after tho removal of 
vasoconstrictor impolscfl reaching tho vessel* along 
nervou* pathway* It i* dlflloult to sec why it shenld 
manifest itself in some arm cases and not in others 
The hypersensitivity of the vessels to adrenaline 
following sympathectomy which has been demon 
Btrated by white and hi* colleague* (1030) wIU 
account lor the drop In itin temperature occurring 
a few day* after operation and becoming permanent. 
This hypersensitivity however cannot bo held 
responsible for the clinical relapse which is observed 
after a definite tamo interval of 0-16 months because 
the hypersensitivity is revealed 8-10 days after opera 
tion. Furthermoro from our observations it seems 
that this reaction of the blood vessels to adrennllno 
Is at its greatest when It first api>earft and that H 
tends to decrease being Ices evident at the time that 
clinical relapse occur* In addition pre ganglionic 
section in the arm several time* relapsed In this clinic 
and much sooner than the gangUonectomie* 

Five or six days after a cemco tborocio gan^on 
ectomy the sldn temporature of the hand falls 
and tne hand will be invariably colder than one 
in which pre gan^Iomo section has been performed 
It remains in this condition for at least ^ months 
before actual recurrence of the attacks supervene* 
Surgically It is regarded a* an mcomplete cure 
though ^e patients are usually very satisfied with 
the result Gradually the attack* reappear and the 
condition is admitted by both surgeon and patient 
a* one of relapse Tho typical historv of a relive 
after pre gan^ionlo section Is rather different Tho 
hand rematns hot and a good colour with oomplete 
absence of all spasm, in every way resembling the 
feet alter lomhar sympathectomy "When relapse 
supervene* it happens quickly and completely and 
we have had thr^ patients return after an interval 
of 2-3 months and one after 0 months. 

There remains to be considered the posslbQity of 
regenemtiou. Against this now there 1* the ob^us 
dlSlcnlty of visu^ising regeneration of pre-ganghoolo 
fibre* which would function in. tho absence of post¬ 
ganglionic cell stations that is after excision of the 
infenor cervical and upper three tboracio ganglia 
Begenomtion after simple pro ganglionic section is 
easier to understand. But this theoretical difficulty 
is counterbalanced by several factors which if thev 
do not prove at least suggest the iwssIbQitv of 
regeneration In the first place the relapse* that 
have followed after pre ganjfiionio section have all 
occurred within 6 months after operation, whereas 
following post ganglionic excision, a tmo relayiso bos 
not lioen seen boforo C-9 months and has beon as 
much OS 16 mouths, Tho gap left by a pro gangllonio 
section where no attempt has been made to separate 
tho cut ends is very small, and regeneration If it 
occur* would ho expected sooner than after a wide 
ganglionectomy For this reason Telford ha* stitched 
up the upper cut end of tho sympathetic cord to tho 
ecalonuA lousclo In all tho recent operations Lone 


of these pro ganglionic Beetions havo shown any sign 
of Tolapso wherca* by contrast four earber pro 
ganglioido sections in which the upper cut end was 
not stitched up have all relapsed 

The result* of the ulnar nerve injections in this 
investigation have demonstrated tho presence of 
vasoconstriotor fibres in the ulnar nerve in all patient* 
who havo olmiuilly relapsed after sympathectomy 
whether post or pre-gangllomo In one case a rifto 
in skin temperature of tho little finger and ulnar 
side of tho hand has reappeared for the first time 
0 month* after operation It wn* not present when 
the ulnar nerve wo* blocked 6 weeks and agam 3 
months after tho operatlop Tho rapidly of regenera 
tion of uympathetio fibre* i* wnll known and 
regeneration would account for the penod of 
ftovoral month* of relief precedmg the relapse and for 
the gradual progression of the relapee when it doc* 
occur It is not dUBcult to understand the por 
uinnency of some case* of stellate ganglionectomy 
and the good results of lumbar cord gsn^ioncctomy 
with its wider oxclgion, when, one remembers that 
regeneration of nerve* commonly fails to establisb 
exact anatomical union and still more often shows 
defocts of physiological recovery 

It is not meant here to convey that regeneration 
accosts for all relapee* following cervico thoracic 
sym^lhectomy The argument* that have been 
brought forward are by no mean* conclusive and 
furthermore they are hosed on only a few case* 
The problem is not yet solved and regeneration of 
vasomotor nerves may be only port of the cxplana.- 
tion Tho fact* do suggest, however that before any 
theory of extra*vmpathetio vasomotor pathways is 
advanced to explain the reappearance of vaso 
constrictor fibres in the nlnar nerve the possibiUty 
of regeneration should and must he excluded 

StTiniABT 

A series of patients in whom the cemco thoracic 
gondlon ho* been removed or it* pre-gangltonio fibres 
divided ha* beeninvestigated bysweatmgtest* ulnar 
nerve block and giving dilute adrenaline intravenously 

The results do not support the explanations of the 
cause of rolapso aftersympatheotomy offered by Lewis 
in England and White iu America. 

It ha* been found that the relapse coincides with 
the reappearance of vowconstrictor fibre* m tho ulnar 
nerve It is soggestod that regeneration of sympathetic 
fibres must explain their reappearance 
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THE BACTERIOSTATIC ACTION OF 
p-AMINOBENZENESULPHONAMroE 
UPON HEMOLYTIC STREPTOCOCCI 

Bt H FdvKxp.stoee Satliss, M D Sheff. 

C G Paine, M D Lend * 

AND 

L B Patrick, PEGS Edm , M C 0 G 

[From the Department oj Bacteriology, Sheffield Dntverstty 
and the Jessop Hospital for IFomcn, Sheffield) 


The ivork of Colelirook, Buttle, and O’Meara (1936) 
and FuUer (1937) has established that p ammo 
benzenesulphonanude, when administered as such or 
obtamed by the cleavage of the more complex sub 
stances 4-8ulphamido 2 4' diammoazobensene and 
disodmm 4-sulphamido phenyl 2-azo 7 acetylammo 
1-hvdroxylnaphthalene 3'6' disnlphonate, is bacteno- 
static towards hcemolytic streptococci Colebtook 
demonstrated its action m blood m vitro by usmg 
the slide ceU technique and by settmg up similar 
organism blood mixtures, contammg sulphamlamide, 
on Todd’s movmg rnachme, detcrmmmg the fluctua¬ 
tions m bacterial population at mtervals Although 
sterilisation occurred eventually, he noted that m the 
earUor phases of mcubation the cocci mnltiphcd No 
attempt was made to assess the part played bv fixed 
tissues m deahng with infection by hcemolytio 
streptococci 

In view of the unportnnee of these observations it 
seemed necessary that this work should be confirmed 
Investigations have been made also upon any modifi 
cation of other defence mechanisms that might be 
caused by sulphamlamide Our mquiry has concerned 
the part played by (1) the blood, (2) polymorpho¬ 
nuclear leucocytes, and (3) the reticulo endothehal 
system Attention was also given to the possible 
toxic effects of sulphamlamide upon these tissues 

ACTION OP SEXPHANlLASirDE IN BLOOD 

Normal deflbrmated blood with and without 
sulphamlamide, and normal defibnnated blood ren¬ 
dered leucoevte free by Flemmg’s method,f have been 
seeded with hromolytic streptococci and the fate of 
the latter deter min ed after mcubation, usmg the 
slide cell techmque The results of many such experi¬ 
ments are substantially the same as those obtamed by 
Colebrook although it is considered that this technique 
gives quahtative rather than a true quantitative 
representation of the bactericidal power of blood 
A typical experiment is shown m Table I 

In s imi lar bactericidal experiments performed on 
Todd’s movmg mnehmo sterilisation was eflected m 
the blood contammg sulphamlamide, whereas growth 
persisted m the controls Sterilisation of the blood 
appears to bo slow—i e after eight hours’ mcubation 
Jloreovcr m all the experiments where the population 
was assessed by hourly explantation the organisms 
m the blood contammg sulphamlamide passed through 
a phase—early m mcubation—durmg which multiph- 


• The ciponscB of this wort ivero partlr defrared hr a grant 
to one of us from tho Medical Research Connell 

t Films of the Mood, made after llllerlng it throngU cotton 
wool and spread with an opsonic spreader which drags tho 
loucocTtes to tho end of the film were examined and no lonco- 
ertes were found Evldentlr tho elBcncr of Fleming s method 
depends on the closeness of packing and tho amount of cotton 
wool used. The method was tried out with these two points In 
view before tho test proper was done 


cation was excessive when compared with the controls 
When the acme was reached the de clin e m population 
was extremely rapid An example of this is given m 
Table II 

‘ Table I 


— 

Coed In original 
implant 

Ooloaiea developing after 24 boors ' 
Incabatlon of 60 o mm of— i 

108» 

57S* 

1000* 

Normal deflbrinated blood ' 

10 

41 

71 

Ditto plus 1/10 000 sulph 

0 

0 

0 

Ditto plus 1/20,000 

0 

0 

2 

Normal deflbrinated and deleaco 
cyted blood 

33 

87 

Inf.t 

Ditto plus 1/10 000 Buiph 

0 1 

0 

0 

Ditto plus 1/20,000 ' 

! 

0 

1 

0 

i 0 


Sulph- ■« ffolphanllamlde 


• Determined by separate explontaUonB Into melted blood 
agar , 

t Complete hoemolysls of content of slide cell ■\Tlth a tmlfonn 
granular OTOvrth. 

Colls snowing no growth were dismantled after a farther 
24 hoars incaoatlon and the contents proved sterlJo by 
explanting into serom broth 


Table II 

Normal dgfibnnated blood with and without sulphanilamide 
[concentration 1/16,000) implanted with dilutions of 
14 hour culture of haemolytic streptococci and incubated at 
37“ O on Todd's moving machine, explants being made at 
intervals into melted blood agar 


Cocci Implanted per 100 oAnm 


uojomes 
developing 
from 100 c,mm 
ezplontod at— 

1260 

400 

68 

1 

Contr 

Sulph. 

Oontr 

Sulph 

Contr 

Sulph. 

2 hours 

658 

1400 

278 

253 

15 

263 

3 - 

47a 

2800 

177 

338 

24 

383 

4 - 

423 

6000 

103 

173 

1 50 

170 

1 

6 " 

361 

72 

60 

i 10 

363 

11 

8 ! 

316 

36 

74 

2 

702 

1 1 

24 « ' 

206 

i 

0 

24 

0 

40 

0 


Tina sudden fall m population following the rapid 
use might he explamed m one -of three ways — 

1 Sulphamlamide may hate a much more efficient 
bactericidal action upon cultures that have passed through 
the logarithmic phase of growth than upon young oulturea 

2 Sulphamlamide may be slowly changed into some 
other compound which is the actual hactencidal agent 

3 Sulphamlamide may have a slowly engendered 
stimulatory action upon the normal mechanism of 
orgomsmal destruction m the blood 

Considermg the third postulate, the normal mechanism 
of destrucHon m the blood seems necessarily depen¬ 
dant upon primary phagocytosis Colebrook has 
shown, and his experiments have been confirmed by 
one of us, that sulphamlamide is able to kdlhiemolytio 
streptococci in blood whether leucocytes are present 
or not For this reason the third postulate seems 
improbable and therefore was not tested expen 
mentally at this stage 

Age of streptococcal culture and its relationship to 
iacteriostaiic effect of sulphamlamide in blood —A 
senes of cultures, wherein the total volumes and 
amount of ongmal implant were standard, were made 
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in Bcrnm 'broth and incnhated at intervala bo that thoy 
reached graded ngCB at the same time The milturea 
wore eniunorated by 'Wright i inothod.t and diluted 
so that their concentrations •were approximately equal 
Prom these dUntod cultures standard volumes -were 
seeded into blood containing 1/10 CKK) eulphanllamldo 
and the blood-organism eerlefl Incubated at 37* C on 
Todds moving machine Population curves were 
oonstmotod by enumerating the number of colonies 
developing from standard volume eiplants made at 



FIO 1.—delation Ijotwoon bm ot ctiltare sna tnrrtrml In blood 
cotit»lnlng 1/10 oeo BnlpbBDlleuuldB. 

intervals in melted blood arar The results of such 
on experiment set out m Fig 1 show that young 
streptococci pullulate very rapidly in the presence of 
snlphanflamide ivhen the peat of grouth la reached 
the population foils avray extremely lost "With 
Increosuig ago of cultures this rue and fall become* 
progreMlvnly lea# pronounced and in the 20 hour 
stram the organisms are almost immediately tuscep 
tible to the bactericidal notion of sulphanllamido 
There is thus experimental evidence to support 
postulate 1 

The question as to rrhothor sulphanflamlde was 
oonvert^ into onothor suhstance was mrestigslcd 
hy se^ng 10 c.cm quantities of blood and of broth 
both containing sulphanilamide with 1 c,cm of 
undiluted culture of streptococci, controls being 
seeded with 1 c cm of somm broth Estimations ol 
sulphanilamide wore made by Iho dlaxo reaction 
method described by Fullor before and at the end 
of 24 hours incubation No significant reduction in 
the amount of the drug was detected, in any of these 


tests with the exception of the control bloods 'We 
were at first at a loss to explain this apparently 
anomalous result, hut later it wnfl thought that by 
analogy with results to bo recorded below this 
apparent OLimlnution in the concentration of sulph 
nuUamldo in control bloods was duo to its slow solution 
in the lipoid envelopes of the red cells In Fuller s 
method precipitation of proteins by trlchlomcetlo 
ftold also removes red cells in the tubes containing 
blood and OTganisms complete lysis had occurred 
at the end of 24 hours incubation and it is posalblo 
that any sulphanUamide dissolved in the red-cell 
lipoid might have escaped removal with the protein 
precipitate 

Mode of action of tulpTuintlamide in producing 
baderioiloixo effect* upon h<molytie eirepiococei —It 
bos appeared somewhat Burprlsmg that sulphanll 
amide a oompound so relatively simple chemically 
and so sparingly soluble in aqueous solution should 
have such a definite bacteriostatic effect upon 
luumolytic streptococcu It is well known that its 
solubility is inorcased m certain fat solvents such as 
acetone and the question arose os to whether snlph 
anilftinide is more soluble in fate more ciQiecially the 
fatty snhstance that can be recovered from acetone 
and ether washings of washed htemolytlo streptococci 
A quantity ot thi* fat wat recovered bv tlw method 
emplojred by Heldelbcrger and Kendoll (1031) and an 
emulsion was madain 10 o.oim of water oontsinlng sulphanll 
amlda such tlmt tbo final concentration of fat was 1/50 
end that of sulpbanflamido 1/2000 A control containing 
no fat was also set rm Both volumes were ineubatod 
in seeled tubes at 57 0 for two hours on Todd i moving 
macliine and at the eud of this time the fat was removod 
by prolonged centnfngaticm and the concentration# of 
•ulphanllamido m the aqueous portion re-estimated No 
ohan^ was found in the oontrel tube but in the tube 
prevwuily containing streptococcal fat tlvo concentre 
tion had fallen to 1/3610 

OrlctnalwBlgbtofsulphanllarDldelQ IO0.QZD O'CCSf 
Orlclsal weight of tat m 10 nem •- 0-90 g 

caienlated ftnal wolabt of nilrbanll&iDtile In 

aquetraBBolotloD » O-OOIT * 

Oalealated Sn^i oonceDtreilou ot BulpbanU 

aiaJileli] tat — 1/00 

Hepetition of this experiment, mring variations of 
the original concentrationa of sulphamlamide and of 
fat did not give a constant partition coefficient hut 
the final calculated concentration of sulphanllninide 
in fat came to 1/100 in one case and 1/06 m the other 
There seem# Uttie doubt that sulphanilamide is there 
fore far more soluble In the fatty envelope surroending 
hiemolytic streptococci than in aqueous solution and 
It i# highly probahlo that sulphanilamide owe# its 
bactenottatio action upon hannolytio streptococci to 
the fact that the drug is initially concentrate in tho 
fatty envelope The potalbllity also preeonts itself 
that hsterophlJo bact^ostafio actions »uch as tho 
recorded actions of sulphanilamide upon meningococci 
are duo to a similar solvent action by organismol fat 
From these reiults two striking features stand out 

I Tlio growtli of iTJung itrcptococcl In blood i# 
stimulAted b\ sulphanilamide 

i Sulphanilamldo Is more soluble m streptococcal fnt 
than la aqueous solution 


t A rolrtaro ot blood tho red c«U eoaot of vhlcb 1 « known la 
made with the bacterial culture and the number of liacteria. Js 
oomjwred with the omnber of red celJa (U right lUI J) 

In this experiment the •treptococcal chains wore completalr 
broken up by introdadmr tho culinro into a hard gla«« tube 
containing about 0.0m rolume of smalt glast b^ds The 
tnbe was do«rii with a rnbbcr bong and the cbalnn ot strapto- 
coc ci wore dirintegmted br holding the tube asnlnti a rotatbig 
ecrentrioally memnted rubber bung on tb« end ot a centrilnse 
srlndie 


The question Immediately presented itself ns fo 
■whether these two facts rrere related Standard 
volumes of glucose hlcarbonato medium made by a 
method similar to that descrihod by Todd and Hewitt 
(1032) were seeded with standard-volumes of a U hour 
cuitnro of hrcmolvtlo streptococci These were incu 
bated at intervals so that the Jetulting cultures 
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roaclied graded ages at tlie same tune The organisms 
m each culture -srere removed by centnlngation, 
Tvasbed twice m salme, and the fat extracted hy the 
method used before The weight of fat and the weight 
of dried defatted organisms was dotermmed m each 
ease The results given m Fig 2 show that as ago of 
culture mcreases the percentage of fat dimmishes 
It IB difficult to correlate the presence in young 
cultures of a higher concentration of fat—a relatively 
good solvent of sulphanilamide—^with the fact that 



Period oP incubation in hours 

FIO 2 —Relation between ago of cnltnro and percentage weight 
o£ lat 

sulphanilamide stunulates the growth of young 
streptococci Two explanations are possible (l)that 
with the dimmution of the percentage of fat as age 
increases, the concentration of sulphanilamide in the 
fat of each mdividual ceU increases, and this mcrease 
18 responsible for the bactenostatio action upon older 
cultures, or (2) that sulphanilamide acts first as a 
stimulant and secondarily as a depressant, such a 
pharmacological action is not unknown, and that of 
mcotme may be instanced as a parallel We have made 
no attempt to decide which is correct, although the 
second seems the more probable 

The stimulatory action of sidphanilamide has been 
demonstrated not only m vitro but also in experimental 
infection 

Rnbbita were gi\ en, dailj for one month via a stomneh 
tubo 0 0 g sulpbamlamido m water acidulated with 
hj drochlono acid Control rabbits wore given similar 
volumes of acidulated WTitor At the end of this time, ond 
two hours before mfoction, further doses of sulphandanudo 
wero administered Both control and ovperunontal 
nnunals wore then mjected intravenously wath 0 2c cm 
of a 12 hour culture of liicmolytio streptococci of moderate 
virulence At mten nls loom of blood was withdrawn 
^ from the veins of the rabbits and explanted into molted 
r Tlio plates wero incubated and colonj counts 
uado on the following day One senes of nmmals was 
killod eight hours after infec tion , the others bemg killed 
on the sixth dnv In Table HI ore given the results of 
such an exponment 

The spleens and hi ors of the animals killed oight hours 
after the intravenous injection of hicmolvtio streptococci 
wore sectioned and bj suitable staimng (Gram’s method) 
the streptococci which had been mgested bj the reticulo 
endothelial colls wore demonstrated 

No diminution in the activity of the reticulo-cndo 
thcbal system was detected in those rabbits that had 
received sulphanilamide It therefore appears that 
the difference between the number of organisms 
present in the circulatmg blood of the two sets of 
animals is due to an actual stimulation of growth of 
organisms withm the blood by the action of sulphanil 


amide This stimulation could only bo demonstrated 
when the administration of the drug was discontmued 
at the begmiung of the stage of experimental infection 

EBTECT OF SURPHANILAMIDE ON THE ACTIVITT OF 
HtUIAN POLTMORPnONtrCRRAR REUCOOTTES 

The efiect of sulphanilamide upon mobdity and 
phagocytosis by polymorphonuclear leucocytes was 
also mvestigated Livmg leucocyte preparations wero 
made by the method described in a previous paper 
(Fame 1936), and exposed in a 10 per cent serum 
solution m 'Tyrode’s solution contammg 1/1000 sulph 
anilamide Observations over a period of six hours 
showed no change m the appearance or motdity of 
leucocytes 

Similarly no significant changes wero fotmd in their 
phagocytic activity, although the cells were only 
exposed for thirty mmutos to the action of sulphanil 
amide A senes of tubes containing umo parts of 
normal defibrmated blood contammg sulphanilamide 
m concentrations varying from 1/1000 to 1/20,000 
and one part of a 14 hour culture of hiemolytio 
streptococci, known to be amenable to phagocytosis, 
were meubated on Todd’s movmg machme at 37° C 
for thirty mmutes Controls without sulphanilamide 
were similarly treated At the end of incubation, 
opsonic films were examined, the cocci m 200 poly¬ 
morphonuclear leucocytes bemg counted on each 
film 

The results showed that neither depression nor 
stimulation of phagocytic activity had occurred dunng 
incubation ^ 

Sulphantlamrde and bone marrow adiviiy —Sulph- 
aiulamido was admmistered m 1 2 g doses daily via 
a stomach tube to six rabbits Of these two died m 
the fourth week All showed a progressive loss of 
weight, but the four survivors ceased to lose after 
three weeks The average loss of weight was approxi 


Tabee III 


Time 

alter 

Infection 

ColonloB devolrfpinff 
from erplant 
of 1 0 cm of 
blood from— 

TJmo 

after 

Colonics devoloplnp 
from oxplant 
of 1 0 cm of 
blood froin-p 

Exp 

animals ' 

Control 

animals 


Exp 

animals 

Control 

animals 

30 min 

30 

110 

0 hr 

110 1 

0 

60 

1 

40 

12 - 

201 

17 

90 » 

0 

122 

30 X 

A51 

0 

120 - 

2 

5 

48 » 

43 7S0 

0 

3 hr 

0 

30 

100 H 

1 11 

0 

4 >* 

13 

•1 

144 » 

0 

0 

5 " 

fi 

1 

1 





Exp — oxporlmental 


matoly 500 g Administration of the drug was 
discontmued after six weeks when the animals wero 
kiUed Dnrmg the whole of this period, hlood counts 
wero made on alternate days Little change was noted 
in the red cells, hut there was evidence that the drug 
had a definite action upon the hone marrow, as shown 
by crises when the total white cell count was greatly 
increased, on some occasions nsmg to 30,000 per 
c mm These high counts wero duo to polymorpho 
nuclear mcrements and were associated wuth showers 
of abnormal and nucleated red ceUa the reticulocyte 
counts remained almost unchanged Intorcstmg m 
this connexion is the fact that showers of abnormal and 
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nucleated red coUs liaro been booh in the blood of 
*fft)men Boflering from puerperal infection ■vrbilet under 
Bulpbanflamldo treatment 

In addition to tbo efIccU describod above cyanosis 
of the Irpe and mouths of tho rabbits ■was noticed 
This persisted as long as tventy four hours after tho 
administration of the drug and yfu accompanied 
by dilatation of the pupils Of the Itto rabbits that 
died, both shoTred petoohiol hiDmorrhagca in tho 
gostrio mucosa and in tho muscles and conneotivo 
tissue One also shovrod an extenilvo haimoirhago 
into the psoas muscle Gostno mucosal hfcmorrhogcs 
ivere also found m tho other rabhits 

HTn.P TTA-MTT.inyrt n Alfn THE BEn0TIl.O-ElID0TnELIAI. 

STflTEM 

Th6 eHect of sulphanilnmldo on tho reticulo ondo 
thellal system -was studied hy determining -whether 
ingestion and absorption of the drug caused any 
alteration in tho phagocytic activity ol tho reticulo 
endothelial cells of the spleen 

Tho technical methcxl adopted was to oatUn© tho 
phagocytlo QwlU of tbo tpleen the Intravenous in}eotion 
of india ink. Each of rir rabbits was mven 1 B o cm 
India ink dQated In saline to 16 o.cm After a lapee of 
four days to allow for ahsorpHon, of cjarbcm pl^^ont 
laparotomies were performed and the rocelal quarter of tho 
spleen removed for section After a further two days to 
silcrw for recovery from operation three of tlio rabbits 
■were given by stomsrfi tube 0-0 g eulphanflarolda miiced 
with 10 e,ora acidulAtod water the other three as controls 
received the equivalent amount of acidulated water In 
tbo same way Tliese doses were repeated daQy for 
fifteen days after which each rabbit again reoolved a 


Table IV 

A .—{B ) Becetvfnff SulphanQamxdt 


— 

R 1 

XL 1 

R JL 

Total Uelds oounted 

100 

100 

100 

Bffort mlphcnOanUle — 

1 Slfilos not coetatnlna 

1 



inalptgatan oornuadea 

9 Areron munbcr of 
retloTilo ondothollal 
eells per Cold 

140 

1S9 

1 

1«4 

)t 3 

39-4 

r 17-4 

AJter nlpkanaawitde — 




Tiialplfbisn corpascloB 

107 

140 

179 

retloQlo endothelial 
oeU* per flekl 

5\ & 

49-0 

99<J 

Percentsjfe ebanffe 

+ao 4 

+t$ 7 

+te* 


B — Controit (Jf ) 


— 

n 4 1 

n 8 

1 R 6 

Total field* oounted 

too 

too 

900 

Dtfare acidutated center — 

1 Field* not contslnlof 
malpighian corpn*cte* ' 
t ATerOM nnmber of 
reticulo endothelial ' 
cell* per field 

148 

131 

141 

93‘<1 

98-0 

1 13 5 

J/Tcf arfdtilatol icatrr— 

1 Field* not ooDtalDlng 
malplghlon wrpnw'lo* 

9 ATrraijo nomber of 
retlcnlo endothelial 
cell* POT field 

147 

118 

131 

1 30 3 

95 1 

93 5 

Percentage change 

1 -e 8 

—11 3 

1 +41 


furtlK'r similar intraNcnous injection of India ink Doses 
of Kulphanihunido or addulaled »ator irert* given on tho 
sixteenth and «\entocntii days and on tho following day 
tho rabbits were killed and tho spleens rtmovod for section 
Tbo portions of spleen were cut at standard llnckncss and 


at right angles to the long axis of the organ tJsing a A 10 
oyepToce and a ono^lxth objective two hondr^ fields 
were eocamlnod for eaoli eeotlon of spleen and tho number 
of roticulo-ondothelial cells containing carbon counted 
Borne of these fields naturally contalnod Malpigiiian 
oorposoles whoso si*o varied ouormoualy and for that 
roason it was decided to neglect the count in any field 
whioli included a portion of ti malpighian oorpnsclo In 
CAloolating tlio average number of retioulo-endotliellsl 
cells por field The results of this ossay are set oat in 
Table IV 

Before drawing condusionB from those results it has 
been borne In mind that two sources of error mav bo 
present Shrinkage of the tloroo during processing may 
give an abnormally high value to the average number of 
cells per field in aodiflon attention lias been drawn 
by Cappell (1030) to tbo fact that animals with toxlo 
symptoms may show an incrooeed moblUaation of reticulo 
ondotliellal oeUs These two fallacies probAbly have some 
bearing on tho abnormally high count found In the second 
Assay for Rabbit 3 

These eiivenments mdicate that sulphanilamide 
stimulates the reticulo endothelial system although it 
is not clear whether it stimulates the production of 
pbagocytio cells or the phagocytio activity of cells 
already present m tho splenic reticnlnm Here it 
should bo mentioned that the spleens of the rabbits 
that had received snlphanflomlde contained numerous 
lorpi masses of pigment included in clumps of cells i 
these massos were almost absent from spleens of 
control animals In another serlea of animals upon 
•which daOy wluto blood-cell counts -were made and 
•which at the same time received dafly doses of 
sulphanilamide no significant change in the percentage 
or total number of large mononnolears was detected 
Hence it Is highly probable that the action of sulpb 
anilamide upon tho reticulo-endothellal s^tom Is 
in the nature of a direct stimulation of the phagocytio 
properties of the individual cells. 


BtnaiABT 


1 Tho bacteriostatic action of sulphanilamide 
upon hiemolytio streptococci is preceded by a phase 
of growth stimulation 

2 The growth stimulation is more conspicuous in 
YOung cultures than In cultures that have passed 
Ihrough tho logarithmic phase of growth 

3 bulphonilomide is more solu'Ue in the fatty 
envelope -which can bo separated from hiemolytio 
streptooocci than in aqueous solution. The significance 
of this -with regard to its stimulatory and bactorio 
■tatic actions is discussed 

4 Sulphanilamide does not appear to modify tho 
activities of polytoorphonucloar leucocyte* 

6 Sulphanilamldo stimnlates the phagocytic activity 
of reticulo-endothelial cells of rabblta The significance 
of this -with regard to its action In infections of human 
subjects has not been Investigated 

0 Sulpbanilamide sttmulatea tho production of 
polymorphonuclear leucocytes by the bone marrow 
In rabbits 

7 Attention is drawn to certain minor toxic effects 
of the drug 


In conclusion wo wish to ormras our thanks to Hoasrs 
Baj'or Products Ltd for klndy supplying us with tho 
drug 
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ELECTROCARDIOGRAPHIC CHANGES 
OF A T* PATTERN IN PERICARDIAL 
LESIONS 

AND IN STAB WOUNDS OF THE HEART 
Bt Paul Wood, MB Melbomne, ME CP Bond 

FIRST ASSISTANT \T THE BEPAimiENT OF MBBIOINB 
BUinSU POSTOB-UIUATE AIEDICAI, SCHOOL 
HAAniEnsinTn hospitai,, London 


In cases of acnte myocardial infarction serial 
electrocardiograms show charactenstio changes that 
arc now well recognised These changes are 
temporally divided mto an early and a late phase 
In the early phase, dunng the fiist few days, there is 
elevation of the E-T segment with or without an 
upnght T peak, in the late phase which commonly 
lasts for weeks or for months the E-T segment has 
an iso electric origin, is often upwardly convex, 
and runs into a sharply mverted T peak The 
two phases frequently overlap 

Such changes are often referred to as bemg of 
a coronary t^e, or they are caUod “ coronary T 
waves ” They commonly occur either m leads I 
and n or in leads III and H, and are most marked m 
lead I or m lead III respectively In the former cose 
the coronary T wave is said to he of the T, type, 
and m the latter it is of the T, type Infarction of 
the antenor apical part of the left ventricle from 
occlusion of the anterior descending branch of the 
left coronary artery gives nse to the Tj type , infarc- 
' tion of the postenor hasal part of the left ventricle from 
occlusion of either of the circumflex artenes, usually 
the right, gives nse to the Tj type Isolated i^arction 
of the right ventricle does not occur An important 
feature of these electrocardiograms is the reciprocal 
hehaviour of the S-T segment m lead Him the T, type 
and m load I in the Tj ^pe Thus m the former there 
is commonly depression of the S-T segment m the 
earlv phase, and a sharply upnght T peak m the late 
phase These features have been fuUy desenbed by 
Parkmson and Bedford,^ by Pardee,^* and by Barnes 
and Whitten ^ 

So called coronary T waves have also been described 
in cases of poncnrditis with and without effusion, in 
cases of haimopencardium, and of stab wound of the 
heart surgically repaired Little distmotion has been 
drawn between the behaviour of the E-T segment m 
these conditions and its behaviour m cases of myo 
cardial infarction It is the purpose of this paper to 
show that there may be a difference, and that 
there is an electrocardiographic pattern which is 
chirnctonsbc of pericardial lesions 

EFFECTS OF PERICARDIAL TAIIPONADE 

Prom the cluneal and expenmfentnl studies of Scott, 
Fell, and Katz,®! Clowe, Kellert, and Gorham,® 
Eandles, Gorham, and Dreshach,®' the Poiilgers,!’ 
and of Bay, Gordon, and Adams,® it seems dear 
that a nse in mtraponcardial pressure sufficient to 
prevent proper filling of the heart—^i o, pencardial 
tamponade—causes a lowonng of the voltage of 
Q E S, elevation and upward convexity of the E-T 
segment, and inversion of the T wove, these changes 
commonly occurrmg in all three leads and especially m 
lend ir It seems equally clear that the changes are 
reversible when the tamponade effect wears off. These 
conclusions are supported by the climcal studies of 
Scherf,'® of Ilarvey and Scott,** and of Parks 

Cases of pencarditis apparently without effusion 
have been studied electrocardiographicnlly by Porto 


and Pardee,“ Fitzgerald Peel,*® Padilla and Cossio 
and by Holzmann *’ From these studies it may he 
concluded that in cases of pencarditis E-T changes 
may ho temporally divided mto two phases, early 
and late In the early phase there may bo elevation 
of the E-T segment, and m the late phase there may 
he mversion of the T wave with or without upward 
convexity of the E-T segment The important 
feature of these changes is that they occur in all three 
lends and especially m lead II It must be observed 
however that a small pencardial effusion, mdctectablo 
chmcaUy, may cause a high mtrapencardial pressure 
if its accumulation is snlfloiently rapid, and that 
therefore the above evidence is not conclusive 

Herrmaun and Schwab *® experimented with ten 
goats, and confirmed the work of the Foulgers on 
the effeois of pencardial tamponade Elevation of 
the E-T segment occurred m all leads, but more 
stnkmg and more frequent was inversion of tbe 
T wave witb upward convexity of tbe E-T segment 
Tbeir injection fluid consisted of protem, blood, 
or bactenal or sand suspensions, flmds calculated to 
produce a pencardial reaction As tbe tamponade 
effect wore off—owmg to strotchmg of the pen 
cardinm—slater electrocardiographic obangea com¬ 
menced Tbe E-T ongm became iso-eleotnc and 
tbe T waves became mverted m all leads In 1936 
tbe same authors ““ reported tbe electrocardiographic 
changes m a group of 7 cases of pencarditis of mixed 
{etiology A sufficient number of senal records was a 
feature of this study They concluded that elevation 
of the E-T segment was especially a feature of 
tamponade, and was therefore seen early with rapidly 
developmg effusions, that it usually occurrod m all 
loads, and if only m leads I and II there was never 
reciprocal depression of the S-T segment m load III— 
as is commonly seen m cases of myocardial infarction , 
and that later changes were seen after the first week, 
and consisted of mversion of the T wave m aU leads 
They considered that this later change, which lasted 
for several weeks or oven for months, was due to a 
process of organisation and repair m the epicardium 
and m the subepicardial myocardium 

In a recent artiolo on tuberculous pericarditis 
Harvey and Whitehall*’* report S-T changes some 
what at variance with those described in this paper 
They find that the changes commonly ooenr in loads 
I and II, and that reciprocal depression of the S-T 
segment occasionally occurs m lead III 

ACCOUNT OP OASES 

The present report deals with a group of 13 cases 
of pencardial disease of vanons kinds 6 were 
rheumatic, 2 mohgnant, 2 streptococcal, 1 tuber¬ 
culous, 1 a case of hiomopencardium from a ruptured 
heart, and 2 wore oases of chronic constnotivo pen 
carditis Senal oleotrocardiograms showed charac- 
tenstio changes m all instances Significant elevation 
of the E-T segment occurred twice, _ upward 
convexity of tho E-T segment also occurrod twice, 
flattemng or mversion of the T wave was seen in 
every case, and tho changes described occurred m 
all leads and especially m lead II In the cases 
showing elevation of tho E-T segment pencardial 
tamponade was present m one and was not excluded 
in the other The other changes occurred m cases 
with or without pencardial effusion In cases with 
effusion however the voltage of Q E S increased 
as tho fluid was absorbed Tho tetiology of the 
pencardial lesion did not mfluence tho findings 

The important feature of the elcctrocardiograpluc 
changes is their occurrence m all three leads and 
especially m lead H They may he desenbed as 
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being of T| pat¬ 
tern wblcb fteiTM 
to (llRtlnguiBb them 
from Bimllar obangc* 
restUting from idto 
cardial infarction 
■wUcro they are com 
monly of a Ti or of 
a T, type a* already 
mentioned Example* 
of tbis T, pattern ore 
ebomi in Figa 1-4 
The following cane 
i* reported in detail 
because it illustrate* 
tho Importance of 
recognising this 
pattern 

The patient a man 
oged M woB flrrt •een 

& [io on Sept 20th 

Ho comploW „l,,™otorMct ot which asdoma ot tho loc, Thoro wore o fow biiotoml bojol i«o« 

ol Hih.teniol pnin modoret* to be hoord in & iongo. Tho boort ooundo wore rather 

wore diagno<*io of ongiM pootono. Tbore faint thore wao gnilop rhythm, and there wai o pori 

olovation of tho ‘ fSJlion mV fee blooj pro«nre hod faU^ to 

iitUo onlorgmt^ pi thoboart Md ^ 130/90 mm Hg and tbore waa a loocooytooio of 13 OOOper 

WM normal waa angina pooloria o mm. with 82 per rant of polvmorpha. The oUnfoal 

positivo Information. The dlagnosM waa angina pcci wa* acute myt>cardial Infarction and l»o waa 

from oecloaive coronary ^ treated by alwoloto r«t and repeated injection* of 

®'readSStod to H^oi^th Hrapl^j^h a^ ““if^reconiiosirma talren on tba day of ,adml»fon 


FIO 1.—Aonto rbonmaUo porlmtdlUc Tamponaao not oidadod, T, pattern early plaio 

a by pararantod. mid gnlnre pig inocalaUcn 

FIO «»»*ioa oandotnaa of braadm. lallltretlag rorirerdlnm prored 

at autopsy T| pattern latepaa»e 


followup clinic, in tne meanuii« " 

ho had W worWiig liard aa a na^ and ta t^ w^ 
end* be often undertook heavy gardening 
free from *ymptom* except that after 
on a few occaMoru he developed mild angina KiamtM 
tion revealed little HU blood p i eo s uro wo* ^ 100/100 
mm, Hg to whkh it had returned after hU *tUQk of 
January 1030 An electrocardiogram wa* perfectly 

normal (Fig 6 b) _ 

Final adim**ion. —On April 16th only a -week later 
ba TO readmitted with a three-day l^o^ of e^te 
.ulaternal pain which had begun during tl»e night and 
awakened hhn I>oep bcoathlng aggrava^ the pa^ He 

^ the pain deepite an injection tomperaturo waa now normal tho puUe-rato 00 rmpiration 

tut rate « and the blood pr«»ure 126/76 mm ifg The 
dutjwwd when lyhig flat HU tei^ratare waa puUe wa* imaD but not pyadoidcaL The heart eoun^ 
Tof P and hU rraUe-raSl30 regular iWo wa» no wore faint and ponco^l frictira h^ given place to 
of ■ymtoffio^^ne ongOTgoni'ht the Uver waa pleural friotlon, Peroraaion of the car diac bordera waa 
OTXdenoe oi ■y^enu ^ «... • nf rmtv^imA fFwinmtlv but did not euggeet perioardlal 


cal evidence waa not forthooniiiig Tbe cl i nical features 
were oonaUtiant with an acute myocardial infarction alone 
pTiri porcuvlon of tbe cardiac border! did not suggest 
pericardial eflnsion 

Three day* after admiaaion on the 6th day of tbe iU 
nen anriouler flutter developed with a ventricular rate 
of 190 ThU waa promptly oontrollod by Intravenoua 
HU condition aeemed to Improve and it wca bard 
to bellevo that be had a ruptured heart On tbe 9th day 
of the ntniiwi hi* rhythm retunied to normal and an electro 
cardiogram agam allowed elevation of the R-T eegment 
In all iMda and specially In lead EC Ruptured lieart 
with htetnoperioardlom waa again suggested and another 
•eonsh waa made for confirmatory olinloal evidence The 
• ' • ’ ,tion 


jSt palpaUe^t not tender and there wna a truce of repeated frequently 
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pcrtcardlom. Typical T paUern j early plia'c 


Jau Ut 1030 1 aruU myocardUl IntarcUoo 
'-UP day* before cantlao Tupture, 
fire days after oardUe rupture 


effusion. There waa ho w ever oon 
aicferable emphysema An Impaired 
pOTCusslon n^e at the left bow and 
a frequent dry paroxjxmal cough 
were tite only suggestive clinical 
feature* On the lOth day of hU 
illnees ilio patient died suddenly 
He came to autopsy with tho clinical 
diagnosU of acute mvocaidial infarc 
tion and with a suggested electro 
cardlogrephio diagnoM of htemo- 
porioordlum with tamponade due to 
cardiac r uptur e 

Avtop*y revealed a largo liffmo- 
poricerdiura surrounded by a greatly 
thickened fibrinous pericardial sac 
A perforatkn was found througli a 
recent infarct at tlw baao of the left 
\entriclo poateriorlj The fibrin 
soroped off the hrort welgJied 60 
gramme^ and tl o heart iW-lf 425 g 
Tlte right clrcumncx coronary artery 
was thromboacd gtidng rUo to 
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FIG 


6 .—Case o£ stab wound of rl 
porloardli^ Ti puttern , earl 
phase 


tbo infnrct nt the base Tliere 
■woB also (in old white fibrous 
infarct nt tho npox of the left 
ventn.,le nntenorly, and there 
was severe occlusive coronary 
atheroma In addition there 
was considerable emphj’sema of 
tho lungs and there was moderate 
passive venous congestion of the 
viscom 

The case illustrates tlie diag 
uostio and prognostic value 
of recogmsuig eleotrocardio 
graphic changes of the T, 
pattern 

VEhTRICTTLAB STAB WOTrUDS 

Another group of cases 
must now he considered m 

respect of the electrocardiographic changes produced 
—cases of stah wound of the heart In 1936 Koucky 
and JliUes collected 8 such cases already reported 
and added one of their own From an analysis of 
these 9 cases they concluded that the eleotrocardio 
graphic changes were duo to myocardial mjury and 
that they were of similar character whether the wound 
was m tho loft or in the nght ventricle, and whether 
the anterior descending branch of the left coronaiy 
artery was hgated or not The electrocardiograms 
showed mitial elevation of the E-T segment and 
suhseguent mversion of the T wave, appearances 
commonly seen following myocardial infarction 
Davenport and Mar He,* influenced by the work 
of Katz, Fed, and Scott,” were more inchned 
to regard tho changes as an effect of pencardial 
tamponade 

A recent case of stah wound of the heart, surgically 
repaired by Gissono, and reported m The Llahoet 
of July 17th, 1937, afforded an opportumty for 
serial electrocardiographio study (Fig 0 a, b, and o) 
This case and 13 others collected from the htera- 



lum I t paiwrn , early phase 
(O) Six months lator Nt 


lEht vontride (Glssano 1837) (A) Second day Hnmio 

rly phase fB) — . - • - 


fB) Three weeks later 
ormal T waves 


Ti pattern late 


4 « 11161 » j« 16 IB 33 bave heen analysed and are 
presented m the Table It is conclnded that early 
changes, occurring withm the first few days, consist 
of nn elevation of the B-T segment, and that sub 
sequent changes, which may last a month or two, 
consist of inversion of the T wave with or with 
out upward convexity of 'the E-T segment The 
electrocardiogram finaUy returns to normak 

It IS also evident that when the wound is situated 
in the anterior part of the left ventricle towards the 
apex, or if the anterior descending branch of the 
Mt coronary artery has been ligated, the electro 
cardiographic changes are usually of the classical 
Tj type, and are therefore almost certainly directly 
due to the myocardial mjnry But when the wound 
is situated m uie an tenor part of the nght ventnole the 
electrocardiograms conform to the T, pattern desonbed 
m the earher part of this paper In the early phase 
there is elevation of tho E-T segment, and m the Iqte 
phase inversion of the T wave, the changes occumng 
m all three leads and especially m lead II It is 
obvious that these changes may he due to hsemo- 
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pcneardlnm TThioli Is an essential compUcmtion of 
all these cases The nltornatlve eiplnrmtion ib that 
anterior riffht Tontrloular mjnrj* givca nse to electro 
cardlographlo ohnngee ^of the Tt pattern There is 
little evidence for or 'against this point Isolated 
anterior right vcntricnlar myocardial Infarctwn does 
not oociir dinluilly ^ hot in the oat Cra^ord and 
others’ tha-wed that experimental cauterisation of 
the anterior part of the right ventricle produced no 
electrocardiocraphio change* "when the lesion was 
basal, or slight change* of the T, coronary type 
rrhen the lodon ttob apioah Their findings ■with 
lestons in other situations fitted -well rrilh current 
tnonledge concerning the relationship of the R-T 
changes to -the site oi myocardial injury in the human 
heart Thus posterior basal left ventrioular lesions 

J itodneed changes of the T* type and anterior apical 
eft Tentrlonlar lesions produced changes of the 
T^ type What evidence there is therefore favours 
thefview that In cases of anterior right ventriouhir 
stab wound surgically repaired the electrocardio 
graphic changes produced ore due to the asaoclated 
hiBinopericardium 

' CONCLirSIONS 

1 Cases of pericarditis ■with or without effusion 
and of any aatlology and cases of hfcmopBrioatdinm 
may give rise to eleotrocardiographio changes qualita. 
■tively similar to those produced by myocardial 
infarction 

2 Pericardial T waves may however be 
distinguished from ooroniwry T ■waves by rooogm 
tion of the T, pattern which is charactenatlc of the 
former and wmoU is In contrast to the T^ and T, 
types of the latter 

3 In eases of left -ventrictilax stab vround electro 
eardiographio ohanra are usually of the coronary 
type and are probably due to the myooar(3ial Injury 
4 In cases of right rontnoular stab ■vround electro 
eardiographio changes are usually of the T, pattern 
and oro probably duo to hiemopcrioardlum 

IT 1 wiih to thank Sir Fredoriok Monriea, chief modlool 
offioer of the London County Ootuudl tor bU kind per 
nilaston to publlih this materhd and Ifr W Olssane for 
f^\ang mo ^e opportunity of inveetlgating his esse of etsb 
•wound of the heert by means of serial eleotrocordlofframa. 
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EFFECTS OF THE 

THYROTROPIC HORMONE OF THE 
ANTERIOR PITUITARY IN MAN 

Br E P SoowiH M J) IIE CJ? liond 

,»8aTAXT DIBKTTOB OB TIIE MBDlOU. FHOTBSeoniAL TOTT 
aJTD ABB1ST4KT PHTSIOIAir ST BAreTaOlXJUEWa 

nofleiTAi.. LovDOir 


Dtjbino the last few years experimental work on the 
pbysloVoCT oi the anterior pltuitaxy hormones has 
ndvnncea ■very rapidly, and it seems imperative to 
demonstraie that their action in man is the same as 
in the lower animals The presence in the anterior 
pltmtary gland of a substance capable of stimulating 
the thyroid has been rocogmsed for a long time and 
the properties of this thyrotiopio hormone have been 
studied contiderahly m onimals with crude pr^ara 
lions but preparations suitable for uso in clmlcol 
medicine have only recently become availahle There 
is now no donbt that in normal animals the thyro 
tropic hormone can stimulate the thyroid glond to 
greater activity In hypophyeeotomis^ animals the 
thyroid becomes Inactive and repair of thyroid 
function can bo effected by anterior plWltary implants 
or by injeotiona of thyrotropic hormone These 
ohemgra can be observed duectly by eamminatloix of 
the gland itself or mdlreotly by observations on the 
basal metabolic rate which runs parallel with the 
d^ree of thyroM actlvitv (Ollip l^B) In animals 
therefore the thyroid gland is depondent on constant 
stimulation by the thyrotropic hormone of the 
anterior pituitary gland for its normal actWty and 
variations In the secretion of the ihyrotropio bonnono 
regulate the changes In thyroid activity under phyaio 
lodcol conditions 

^ show that the pituitary controls thyroid function 
in man and thus demonstrate the essential simil^fy 
of the pituitary and thyroid mechanisms In man and 
in animals it is necessary to pro've three main pomt* — 

1 That the human thyroid gland can bo stimulated 
by the administration of thyrotropio hormonn 

2 That t)ie bnman thyroid eeeses to function after 
destruction or remo'riij of the onlorfor pftultary gland 

3 That repair of thyroid function can be offectod In 
man after bypophysectomy by replacement therapy with 
thyrotropio hormone 

If these three points can be proved one can proce^id 
further and Investigate the relation of the thyrotropio 
hormone to disorders of the thyroid gland kuch as 
myxmderna, and Graves s disease. It la generallv 
agreed that In Blmmondss disease (Graubner 1025) 
in which the pituitary ceases to function the human 
thyroid atrophies but eamot data on this matter are 
unusually scanty Obviously In patients one cannot 
fnipect the thvroid gland surgically or frequently 
remo^ve pieces for section It is therefore npcctsary 
to measure the thyroid activity mdirwtly by estimat¬ 
ing the basal metabolic rate which has been rfio^mi 
eiperiraentaily to be directly proportional to 
degree of thyroid activity 
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Experimental Investigations 

Patients -were kept at rest m 1)60., and under tie 
same conditions throngkont the expemnent Com- 
phcating factors, particularly aruemia, were repaired 
before the period of observation vras begim. Estima¬ 
tions of the basal metaboho rate were made twice 
weekly, and no experiments were imdertaken until 
constant results were obtained The thyrotropic 
hormone was prepared by extraction from the anterior 
pituitary glands of pigs The activity of each batch 
was measured m Heyl Laquour units,^ so that dosages 
could be compared The mjections, which were 
given mtramuBOularly mto the buttock wore pamless, 
and no local reactions, either immediate or remote, 
were observed at any time 

Por the first experiment two men were chosen who 
showed no evidence of endocrme abnormahty 

CASE I 

One of them was given 1200 units of thyrotropic hormone 
daily for three days There was a prompt rise m the 
basal metaboho rate from a basal level between mmus 
6 per cent and 0 to a maximum of plus 40 per cent 
on the sixth day after the first injection The metaboho 
rate then slowlj returned to tho basal level dunng the 
next two weeks (Cliort I) 



CHART I (Case 1) —^hormal man T H -Thirotroplo 
hormone 


CASE IX 

Tlie second man was given smallor doses of hormone 
He received dail> injeotions of 400 umts In this case the 
nse in raotabohsm agam ocourred, but was more gradual 
It rose from a basal le\ el between mmus 6 per cent and 
plus 4 per cent to plus 46 per cent after 12 injeotions 
Tho treatment was then stopped, and the metabolism 
foil to tho basal level during the next week 

TITUITAET INSUFFIOEENCT 

Next three patients wore selected whoso pituitary 
glands had been destroyed hy tumours, either m or 
near tho pituitary gland itself 

CASE m 

Tho first patient was a man aged 46, who hod had curious 
nttaoks for tho lost 17 years They usually ocourred 
in tho early mornings, and wore prone to be severe when lie 
got up early and had no food Tho attacks consisted 
mnmlv of a feeling that ho did not know where he was 
Ho had occasional occipital hoodaohes, which would often 
radiate towards tho vortex Por tho last two wars tho 
headaches had become more frequent and more severe 
Tho eyesight had recently begun to fail and he noticed 
that ho was becoming slower mentally He thought that 
bis taco had becomo fuller 


* One Ku'noa plu unit ot Hcyl Laquonr Is halt tho dally doso 
that Injected Intropotltcnenllr on two successive days. Induces 
a irtvoa decree ot thyroid epithelial development la at least 
00 per cent, ot tho test onlmals within 4S hours ot tho first 
Inlectiou. 


On examination there were no'obviouB skeletal changes 
His mentahty was slow, his skm dry and cool, and he 
hod bilateral optio atrophj Tlie blood pressure was 
108/78 mm Hg There was persistent bradycardia and 
hyjJothermm Kadiogmms showed considerable enlarge 
ment of the pituitary fossa with erosion of tho postenor 
ohnoid processes The basal metaboho rate was minus 
30 per cent 

He was given 10 daily mjeotions of 400 umts of tliyro 
tropic hormone, and the basal metaboho rate rose pro 
gressively to a level of plus 0 per cent on the tenth day 
The olmical change durmg this time was easily noticeable 
Tlie bradycardia and hypothermia disappeared, the skin 
became warm and smooth, and lus cerebration improved 
After cessafion of the mjeotions, the basal metabolism 
slowly fell to a low level ogam 

Cramotomy was performed, and a tumour was found 
occupying the pitmtary fossa, and extendmg out under the 
right optic nerve, pulhng the whole of the optic chiasm 
aoTosB with it As much of the tumour was removed as 
possible Histological sections of this tumour showed the 
oharaoters of a oramopharyngioma The patient died a 
few days after operation, and at autopsy tho pituitary 
destruction was verified, and no damage to the overlymg 
bram was found 

CASE tv 

Tlie second patient was a woman, aged 46, who for two 
years had had complete amenorrhoea, which she ascribed 
to an early menopause For the last jear she had been 
having pam m botli eyes, and durmg the last few months 
liad noticed a gradual failure of vision She had occasional 
frontal headaches, but tliey were never severe On 
examination at that time there were no skeletal changes 
She had bilateral optio atrophj with a bitemporal homi 
anopia A radiogram showed considerable enlargement 
of the pituitarv fossa Craniotomy was attempted, but 
had to be abandoned owing to the low blood pressure 
For tho next six months her sight improved temporarily, 
but sho became slower mentally, and then her sight began 
to get worse agam On re.exammation there was still 
no skeletal change, but her skm liad become dry tmd 
harsh, her eyebrows were thinned, and she had developed 
a diffuse brownish pigmentation Sho also showed 
persistent bradycardia and hvpotliormia Her blood 
pressure was 05/70 mm Hg There were no myxoedo 
matons deposits In view of the bad general condition 
and low blood pressure further operation was not performed 

Tho basal metabolic rate was found to be minus 40 per 
cent She was given daily mjections of 400 umts of 
thyrotropic liormone After thirteen injections the 
metabolism hod risen fo minus 4 per cent It was then 
impossible to contmue, as the patient was becommg loss 
letborglo and very mtolemnt of mterforence After 
cessation of mjeotions the raotabohsm slowly fell down' 
to the basal level The pulse rate and temperature 
became normal for a few dajr at the height of tho response, 
but rapidly returned to their previous low level as the 
roetabohsm fell 

CASE V 

The third case was a man aged 23, who durmg the lost 
two years bad developed attacks of severe frontal headache 
often associated with vomitmg The attacks had become 
progressively worse recently, and he began to notice 
diplopia and failure of vision particularly m tho right eyo 
On exammation ho was lethargic, but could bo roused 
easilv Tliero were no skeletal changes The skm was 
dry and scaly, but there v\ as no myxoodema Tho beard 
was scanty and the eyebrows thinnod The genitalia wore 
normal The blood pressure was 120/80 mm Hg Tlio 
pulse rate was normal, but there was persistent hypo 
thermia Tho right eju was shghtlj proptosed, and there 
was complete blindness in this eye Tho pupil was largo 
and inactive, and tho movements wore almost ml The 
left eye showed loss of tho temporal field of vision and oarly 
optic atrophy A radiograph of tho pituitary fossa 
showed complete destruction of tho bone forming the 
fossa 

Tho basal motabohe rate was mmus 46 per cent He 
was giVTin eight daily mjeotions of 600 units of thyrotropio 
hormone, and tho basal motabohsm rose to TnimiH 1 per 
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oent Daring tht# lime he became more alort the puUe 
rate roee and the tempemtore booamo normal (Chart II) 
Tlie pituitary fotsa -mia then cnrolored and a tomour 
TTas found lying in the roof of the right orbit and aurround 
ing the right optlo nerve It alio extended down through 
the diaphrogma eelle and had deetroyed the pituitary 
gland The tumo\ir wai removed na completely aa 
poaeibie and proved to be a neuxoblaatoma 

Prom thwe obaerration* it is clear that in man the 
thyrotropic hormone Is capable of stimulating the 
thyroid dand to greater activity In these casee 
■with pitmtary destruction the thyroid had markedly 
diminiihed or even ceased to function, and repair ol 
thyroid activity was effected by administration of 
thyrotropic hormone. Thus it was demonstrated 
that the ration of the anterior lobe of the pituitary 
dand and the thyroid is the same in man as in the 
TowcJr animals. 

HTPOTHTBOIDIBK 

If thyroid hypofunotlon in man can bo caused by 
faflure of adequate stimulation from the anterior 
pituitary it might be 
suggested that some 
Odsee diagnosed os 
hypothvToidism or 
myimdema and 
showing no evidence 
of gross pituitary 
destruction might 
nevertheless bo due 
to a simple failare oil 
Ituitory secretion, 
uoh eases should 
respond to thyro 
tropic hormone 
whereas thyroid 
hypofonctlon adtdng 
from a local thyroid lesion ehonld not respond 
and the thyroid secretion should need to be repUced 
by thyroid medication. 

Six patients ■with classical myxoedema were studied 
from this iwlnt ol vie-w Several of them had a 
severe anJemla, which was associated with meoor 
rhftgia. This antemla "vras Tcpoired before any expert 
monts were begun. No patients were included in 
ililfl ^up ■unless they had trne myxerdematons 
deposits All had a low basal metabolic rate varying 
from minus 25 to minus 40 per cent They "were 



CHART n (Qua 6) —tlCStructlOU of pltultsrT by 
nouToblestoma. T H.»* TiiTTOtroplohorBicm* 


f iT^n injections of thyrotropic hormone in dally 
ose* for 10 days The total dosage ranged from 
2400 to 20 000 units In none of these patients iraa 
there any significant rise in the basal metabolic rate 
They were then riven 5 mg of sodium thyroim mtra 
venoualy following which they all showed a prompt 
ns8 in metabolism from 10 to 20 per cent This 
response was olio-wed 
to subside and thy 
roideum siccum given 
by mouth There was 
another rise in meta 
holism but more 
gradual than irith 
thyroxin {Chart III) 
Itisobrioua there 
fore that classical 
myicedema does not 
respond to thyro 
tropic hormone and 
behaves as if ifc wert 
a local lesion of the 
thyroid gland. Occa 
rionally hoirever patients are seen who shoTv 
hypothyroidism without myxoedema and whose 
symptoms are similar to the condition seen in pituitary 
destruction ■with mental sloivnesa, dry cold skin, 
bradycardia hypothermia and in ivomen, disturbance 
of menstrontioru Even though no evidence of grosB 
pituitary destruction can be demonstrated in these 
patients the clinical picture suggests that the anterior 
pituitary is falling to stimulate the thvxoid and that 
treatment with thyrotropic hormone might correct 
this condition 






CiSB ■VI 

A man who abowod this con 
ditlon wa* investigated (Snapper 
and other* 1037) Ho we* agea 44 
He was appairotly robust and 
^thy until the ei« of 18 when bo 
had & prolonged iUneea with disr 
rbeea and ■vomiting He was inc* 
paaUted for one year After tills 
^ apparently improved and was 
lit enough to join tbo army daring 
the war But in France be bod 
another severe attack of dlanhcea 
was called dysentery Fol 
lowin^hli I>e do>*^ped a severe 
djwpepsla An abdominal explora 
performed, and owing to 
dHa^tkin of the duodenum, a 
duodeno ^Junostomy was per 
formed Ho was reUoved at the 
ttoe but has bad recurrent attacks 
gt qyi pepria ever since He has 
boeoroo \*eTy constipated and lias 
frequent Weeding from pile*. For 
many years he had noticed that he 
was gutting slow and lethargic, his 
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hnir lind been falling out, and sbavmg became leas 
frequently necessary Recently bo began to got very 
breathless on exertion, and to ba\e severe palpitations, 
often ivith marked precordial discomfort 

On exammation ho was extremely pale The ekm -was 
drj and cool There vras marked frontal and occipital 
alopecia, and the eyebrows were tliumed on the outer sides 
TIio beard was scant 3 , the axiUary hair absent, and the 
pubic hair poorly de\ eloped and of femuune distribution 
Ho was ^ery slow mentally, and m all his movements 
Hia temperature was subnormal, but lus pulse rate was 
normal He was severely antcmic aiid had achlorhydria 
to histamme This was treated with iron and the nmemia 
was repaired The piles were mjeoted and the loss 
of blood ceased The repair of the antemia lowered the 
pulse rate and improved his cardiovascular sjTnptoms, 
but there was no o2eot on lus other conditions The 
basal motabohe rate now varied between nunus 14 and 
nunus 30 per cent Ho was given sue daily doses of 
thiTofropic hormone, makmg a total dosage of 6000 units 
Following this, there was a dramatic change m his condi 
tion His skm became warm and moist, he developed a 
fine tremor of the hands, and in contrast to lus former 
lethargy he became nervous and excitable, and at tunes 
very restless The thyroid gland became slightly swollen, 
and a systolic brmt became audible over it The basal 
motabohe rate rose rapidly and oontmued to rise for three 
weeks, reaoliing a manmum of plus 88 per cent The 
reaction then slowly subsided, and the metabolic rate 
fell during the next ten days to 12 per cent (Chart IV) 

Discussion 

From tlie evidence it is justifiable to conclude that 
the tbvToid gland m man is under the control of the 
antenor pituitary gland In the absence of stunnla- 
tion from the pituitary, thyroid function ceases and 
vanations m the amount of stimulation hy the thyro¬ 
tropic hormone regulate the degree of thyroid activity 
The hormone thus provides a valnahle weapon for 
decidmg m any case of hypothyroidism, whether the 
hypothyroidism is secondary to failure of the pitmtary 
or IB a primary thyroid fadnre Cases of hypo- 
thjrroidism can he then classed mto two mam groups 
In the first variety or true myxoedema, whether 
spontaneous or from thyroid removal, no response 
can he ohtamed hy giving thyrotropic hormone, and 
replacement therapy with thyroid itself must he used 
This observation is mteresting, smee it has been 
shown that in some cases of myxeedema there may 
he excessive amounts of thyrotropic hormone circnlat- 
ing in the blood 

There is a second and much smaller group of 
patients who show hypothyroidism, without the 
pathognomomc sign of myxoedema, the infiltration 
of the snheutaneouB tissues They have mental 
retardation, associated with alopecia and dryness of 
the skm hradvcardia and hypothermia, and the 
clmical picture resembles pituitary destruction, and 
suggests a primary pituitary failure with secondary 
thyroid hypofimction This has been shown to he 
true of the patient recorded hero, smee a marked 
response could bo ohtamed by the use of thyrotropic 
hormone, which could not be obtained m cases of 
frank myxoedema in whom the lesion is presumably 
m the thyroid gland itself 

The iHJSition of hypcrthvroidism is not yet clarified 
and apart from the association of thyrotoxicosiB with 
nclivo acromegaly, no suggestion has been found 
that an increased secretion of thyrotropic hormone 
occurs in Graves’s disease In fact such ohserva 
tions ns have been made m man suggest the reverse, 
that there are smaller amounts of hormone present in 
the blood and nrme than normally 

In animals following prolonged treatment with 
thvTOtropic hormone the thyroid ceases to overact, 
returns to a resting state, hut shows no evidence of 


exhaustion (Scowen and Spence 1936) ‘There must 
therefore ha've developed a mechanism for protectmg 
the thyroid from excessive stimulation. Apparently 
a substance is produced whith inhi bits the action 
of the thyrotropic hormone (Colhp and Anderson 
1934, Scowen and Spence 1936) This is called an 
antihormone It is not yet certam whether this be 
an exaggeration of a normal hormone antihormone 
balance, or a response to foreign material mjected 
with the hormone It seems unlikely that an animal 
would develop a true antibody -to its O'!™ hormone, 
smee this would render it valueless to the organism, 
though an antibody might he formed m response to a 
hormone prepared from a different species Bnt^ if 
one considers that there is normally a balance between 
hormone and antihormone, failure of production of 
antihormone would make the thyroid and possibly 
other stmotures more susceptible 'to the action of 
smaller concentrations of thyrotropic hormone 

It 18 mteresting to note that exophthalmos can be 
mduced m animals by mjections of thyrotropic 
hormone, even when the thyroid is no longer over- 
active or has even been removed (Loeh and E^edman 
1932, Marme and Kosen 1934, Schockaert 1932) 
This fits weU with the chmcal observation that 
exophthalmos may progress or even develop for the 
first time after thyroidectomy m Graves’s disease 

Apart from cases of pitmtary insnfiiciency, it is 
doubtful whether there he any therapeutic mdication 
for the use of thyrotropio hormone m man, as hypo¬ 
thyroidism can be corrected, and the metahohsm 
’accelerated more simply, more cheaply, and perhaps 
more safely, hy the administration of thyroid extract 
Nevertheless, more knowledge must he obtained from 
human matenal of the actions of the thyrotropic 
hormone and its behaviour m health and disease 
The question of the production of antihormones m 
man must also he mvestigated, for as yet such sub¬ 
stances have only been found m animals, and the 
final proof that they have any hearmg on the practice 
of mediome must rest on observation m man 

Summary 

Thyrotropic hormone prepared from the anterior 
pituitary gland of the pig raised the metahoho rate 
in man m health and m cases of pitmtary insufficiency, 
but was without effect m myxeedema 

My thanks are due to Prof L J ‘Witts and Prof J 
Paterson Ross for the faoihties which they have given 
me I am grateful to Dr A. N Moobeth of Organon 
Iiaboratones and Prof Sohoeller of Sohering Ltd for 
Bupphes of antenor pitmtary matenal 
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■WOBUD-wiDE MAlbUTBiTlON —Speaking in the 
second committee of tlie League Asscmblj at Geneva 
on Sept 22nd 3Ir Robert Bomays parhamenfarv 
secretary of the Jlnustry of Health, referred to the 
extent of molnutntion outside Europe In India lie 
sold, there were probablj milhons of people who could 
not aSord more than one meal a daj , m Clima, accordmg 
to the Chinese Government, “most (llimese are m a state 
of malnutntion all the time ’’ and from lus own personal 
expenenee this spring he could emphasise how acute there 
was tlio problem of undernourishment m tropical Afnca 
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ACUTE mFECTIVE ENDOCARDITIS DUE 
TO BACTERIUM COU 

By G Emrys Harries M B Lend D P H 

nmmaii. BtrtTOi>rrHi»uExr to tih ciRDirr cmr 
DtouLTioif noBrrrxL { ajto 

J M L. BtnrrENSOA'sr BAL Oxoil D P H 

ABBlSTAIfT LEtmjBJEB IX TATnOLOOT ITEL8U KXTIOXil. 

5CDOOL or uznsimx^ 


Wiax-ATTmESTiOATBi) caacB of infective ondocar 
•dltii caused by Bacterium eoli ore irafftclontly uncommon 
to warrant description of a ainijjle oiompie 

Agiri aged 18 -rraa admitted to tbsCordJflCStrlxolQticro 
HoepiteJ on April 22nd 1037 u a case of typhoid fovor 
It was *ub«oquently elicited tliat two 3^™ earlier alto 
bad bod an ulneae aimulatlng oborea ^>e had been ill 
•aince April IGtb with headache aluveriiig repeated 
vomiting and obatinato oonaripatlorL. The day be/oro 
-admiflBion her aorom cave O aggluiiaatiou to 1/GO bat no 
H agtthatlnation witii Eacimum tifphoeum and no 
agrioHnaUon ^th the paratyphoid organlam* 

Un admiuton ahe oomplaum of eovere frontal head 
jwhe and drowalnwta Her tempemtoro waa lOl J P 
pnlae rate 122 reaptrationa 2d Tbfi lieart aoonda were 
regular but the apical dnt aouncl was blurred, Tbo 
faaoea were mieoted and the tongno farred KotUlng 
abnonnal was frit In the abdomen. 

liwttiifaiione and frv^ru* —Repetition of tbo Widal 
teats on April 26th allowed no change The leucocyte 
count at this time was 13 000 per cunm ipolymorphs 
69 per cent) By the 29th there was inoreasea drowslnM 
a tomperatnre oscillating between 100*-103 F and a well 
oondueted apical aystoUc bruit A tentative dia^mosis of 
'infective emiocarditis waa made From April 30th 
omrards crops of petechial hjamorrhagea appeared on 
vanous areas of the sldn and in the co^onetlvn 
and the bardlao bruit grew more proncronced Four days 
before death the area of splenic dullness became definitely 
enlarged^ and the previously swinging temperature dropped 
to nomial She became very apathetic and exhausted 
inoonUnent of unne and fsdoes and died on May 10th 
Dally examination of the nnne daring Iter illnesa 
consistently revealed a trace of alburnin and occasionally 
red blood-oellB In spite of repeated attempts the 
■causative organism was not recover^ from the blood. 

Pa(h<AoQ]i —At the post-mortem examination aonie 
infective endocarditis was found Tlie aoncular aorfaces 
of both onsps of the mitral valve were completely hidden 
by exuberant masaes of deep red friable vogetatlona 
which almoet occluded the vaivuler cfflftce and extended 
upwards on to the auricular walla and downwards over 
tllU chord® teniiinero Mlcroscopicallv the vegetations 
constated of fibrin tlirombus In whloli were embedded 
clump* of short or almoat cocedd Oram negative bacilli 
Tliero was acute inflainmation of the mitral ^‘alve but no 
algn of old Inflammation or otlier abnormality Tbo 
Iddneys contained many amall pyemic absce ssca and in 
the lower polo of the left kidney tliere was a recent septic 
Infarct In both the abaceasee and the infarct wore masses 
of Oram negative bacUli similar to thdso in the mitral 
vegetations Tlie sideen was enlarged and ratlicr soft 
Tlie lungs showed an early broncho pneuraoma. Tlie 
mucosa of tbo csjcum and tlie escanding colon was eougeated 
and mlcroecopically Ukto was m some areas necroala 
of the viUi with scattered htomorTiiagee in tlie submucosa 
The whole of tlio skin surface the conjimetivm, and the 
ploune and peritonemn were flocked with nrnneroua deep 
rod petocliifr The other organs wore normaL 

Eortenoiopy —A broth culturo tube inoculated from the 
centre of ono of the mitral vegetations gave a pure growUi 
of a non motile Oram negative bacillus which con^ted 
of abort plump ro<ls and almoet coccal forms stmil^r 
to tlvoae ocen In tlie vegetations and In tlio kldnev lealons 
On agar it produced otter 24 hours low convex gUstening 


grey colonies of o form commonly assumed by Bact ccU 
On human and rabbit blood agar the colonies became 
BiuTounded after 24 houra with a xone of heemolysis The 
oiganisin gave a negative Vogea Proakauer and a positive 
methyl red reaction it produced add and clot in milk 
and reduced nitratoa It foiled to llguefy gelatin It 
fermontod laotoae glucoao mannitoh and duldtol with 
liberation of add and gaa It failed to ferment maltoae 
Boociiaroso insullm salloin and adorfite Culturally and 
blooliemloally therefore it fell into the group Baet ooH " 

DI30DMI0S 

Caacfl of BacL edi endocarditis are reported by 
Horder (1000) Norria (1011) Thayer (1020) Cowan 
(1020), Dioknr (1032) Phipps (1032), Dulug (1033X 
and by Crawford and Cruio^bank (1034) 

Owing to the ease of contamination of tiasuea In the 
cadaver with colifoym oiyonisms w© conalder it 
essential that liesidea culture of the orgasm from 
the affected valvo microscopic examination ahould 
reveal tbo abundant presence of a Gram negative 
baefliua in the vcgotations Of the cawa cited above 
only one case recorded by Horder two by Diohar 
on© by Duhig and one by Crawford and Cnuokshonlc 
satisfy these postulates and nr© admitted to discussion. 

Dioknr on the grounds that the organisms isolated 
from his cases foiled to ferment saccharose dnlcitol, 
and sallcin, but fermented adonltol, classified them as 
BacieHum ncidt Icetlei, which he regards as a species 
different from J3aei> eol% It has however long 
been recognised that different strains of Bad eoU 
tkongb BimQar in most cultural and biochemical 
properties vary in their power to ferment certain 
sugars and alcohols Topley and Wilson (1030) 
do not consider that minor differences of fennontativ© 
power justify the creation of separate specie* in 
addition to J^rt eoJ» They prefer to group commonly 
occurring strains with sircar motility and fennontn- 
tive power* as vanetie* within the speciea Baet coli 
SO that according to their clawifleatlob Dickons 
two or^nisiDB hn-ve the chorttoteristics of Bad coJi 
var fwtdl latitei 

Crawford and Croickshank entitle their case 

Infective Endocarditis duo to Bad coli * and state 
that the organism isolated from the heart valve gave 
aii the Teactfons of Bad aoidi ladiet They do not 
discuss its bacteriology but clearly consider it -very 
oloselr related to Bad etHi Duhi(g s organism falls 
^<^y into the variety Bacterium xminobilc of 
Topley and WAsonu Bacteriological detaila of Herder's 
organism are not given The organism isolated 
Dorn the present case though culturally and in most 
biochemical respects falling -within the species 
Bad. coil doea not exactly correspond in fermentative 
properties -with any of the varletie* tabulated by 
Topley and WiLon 

A question -worth consideration i* the point of 
entry nud original focus of infection in these case* 
o(_ Bad colv endocarditis Jacob (1000) and Brian 
(1912) In two seriee of cases of Bad edi scptioemla 
without endocarditis found that -the common Pitce 
of primary iniection In descending order of frequency 
were the biliary tract tbo urinary tract the gastro 
mteatinal tract and female genital tract Foltv and 
Keefer (1024) whilst corroborat ing the iroportanoo 
of these sites rank genitouulnary infection at the 
h^d of the list Out of their 28 cases of Bart. coE 
septlt^min 20 bod undergone surgical manipnlation 
of the genitounnary tract All these authors 
^nl a small remnant of cases in which no primary 
focus eonli’ ' i o 
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Of tlio cases of Bact colt sepiacromia ■with endo¬ 
carditis no'w under rc'nc'w, Duhig’s had a pyelo- 
nophntis follo'wing pregnancy, one of Dickar’s a 
prostatic abscess, vrlnoh had been incised from the 
reotnm, and the other cholecystitis, from all these 
oci an organism identical -with that found in the 
heart valve -was culti-vated No primary lesion is 
mentioned in Herder’s case Cra-wford and Crhiok- 
shank, on the grounds that their case had suffered 
from gastro cntentis and sho'wed an inflamed hut 
not ulcerated colon, suggest its mucosa as the portal 
of entry of the causative organism In our own 
case 'we consider the microscopic lesions m the colon 
mucosa to be secondary to the septiciemia, and the 
primary focus remains unascertamed 

Our spocial thanks ore due to Dr tV Parry Morgan, 
Cardiff City bacteriologist, for confirmmg the bacteno 
logical findings 
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INTESTINAL INFESTATION BY LARV.® OF 
A DRONE FLY 

Bt H A COOKSON, FRCS, MECP Edm, 

D P H Camb 

nObOIURTrA.THOLOOISTTOSUKDKEIAirDHOTALrKEIKMART, ANl) 

H Oldkotd, BA., F E E S 

ASSISTAKT KEEPEU DEPAKTWBNT OP EKTOStOIiJOT DRITIBH 
KOHEUU (NATUBAL mBTORVj 


A itAN aged 36 complamed that he had noticed 
blood and a large number of “ worms ” in his motion 
Beyond some shght itching around the anus he was 
not mconvemonced m any way 

He was a glazier by trade, but previously a sea going 
' engmoer He had made three trips abroad (dates not 
known), covering a penod of 12 mouths in all, visiting 
India twice and the Black Sea once 

Two years ago, m the summer of 1936, ho passed, he 
says, two “ worms " of the same kmd as those passed 
durmg the present attack. On both occasions he was 



Late larval ( rat tolled’ ) stage of ErlstoUs 


using a field Intnno on a housing eslote on which ho was 
working, and thus saw the parasites easily Apparently 
thero were no parasites noted m between the t-wo occasions, 
and so far oiil\ on one occasion tins voar—^namelv, m 
the early davs of August It was this that caused him 


to come under medical care He is n decent, mtelligont 
man, earni n g a fair wage, and hving m a good, working 
class district 

The larva foimd m the stools was identified as a 
Byxphid, one of the drone flies of the genus Ertetalxe, 
which breed in water containing a high proportion of 
manure or rottmg matter of any Imid It was well groivn, 
but had not reached the adult stage, as has been known 
in some other forms of myiasis The illustration sho-ws the 
“ rat tail ” characteristic of this stage of development 

A number of oases of myiasis by drone fly larvm 
have been recorded Ansten (1910) mentions a woman 
who had come to this country recently, from France, 
and expresses the opmion that the mfeotiou was 
brought about by eatmg watercress Riley and 
Johannsen (1932), m their text hook, state that 
Hall (1918) record 17 such cases, mcludmg that of 
a hoy who drank from a ditch full of rottmg material 
The most probable source of infection m ^ cases of 
this kmd 18 the drmkmg of foul water contammg the 
eggs or very young larvie 

The larva are saprophagous, and it is very unlikely 
they would attack hvmg tissues The damage to 
the mtestme resultmg m the bleeding in the present 
case would he merely mcidental to the passage of a 
large number of larva No doubt normal •vermifuge 
treatment would he effective 

Our thanks are due to Dr W A, Carruthers of Sunder¬ 
land for pemuaaion to pubbab these notes about his case 
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INTUSSUSCEPTION STARTING IN AN 
INVERTED MECKEL’S DIVERTICULUM 

Bt Leonard Let, M B , B Chir Camb 

SOHOEON TO OBEAT TAIUIOUTH aoSTlTAt, 'iOnroLS 


This case came under my care on August 27th. 

The patient was a plump baby of five months, a girl 
She had been fed partly at the breast and partly on Noatl6 s 
mdk Pam and vomitmg had begun 30 hours pre-viously, 
and a motion had been passed ■with a little blood 

■Wlien I saw the child she had been quieti except for 
one attack of crymg m the IJ hours smee admission to 
bospitM The face was rntlier pmohod, and an attempt 
to examme provoked crvmg I gave chloroform and felt 
a tumour wluch was less defined than I should have 
expected ■with so long o history Rectal examination 
showed the rectum to be full of soft faical material, no 
blood 

On opening the abdomen I found an enterocolio mtus 
Busception reachmg to the middle of the transverse colon 
It was reduced fairly easily, and proved to have an inverted 
Meckel’s div ertioulum as its apex This div erticulum had 
rather a broad base and was about half an mcli m length 
In view of the infant’s tender years and the long lustory, 
I decided to do no inoro The abdomen was closed m 
lovers, and a perfect recoverv followed 

I propose to resect the diverticulum and remove 
the appendix, when and if the child is three or four 
years old 


IIONXIOUTH Hospital— Mrs J E Harding has 
opened a now casualty ward at this hospital 

■Worcester Rotal Infirsiarx —^Lord Nuffield is 
Bonding this hospital a further gift of £10,000 which 
he suggests might bo used to provide beds for paying 
patients 
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1 A First Course in Hygiene 
Nlntb edition By Bobeet A Ltbteh, iLD 
Oh B B So, BJP H Lecturer in PnblioHe^th and 
Lecturer In Forensic Medicine at St Bartholomew e 
HospItaL liondon ITniversIty Tutorial Press 
1037 Pp 376 4# Gd 

2. Health Education of the Public 
By W W Bjluer, B 8 MJD Director Bnrean of 
Health and Public lustniction^ American Medical 
Association ; and Tnouxa G Hull, PIlD 
Director B^eutiflo Exlublt, American Medical 
Association London W B Saunders Co 1037 - 
Pp 227 12s 

1 Tite revision of an established text-book on 
hygiene intended lor non medical students teachers 
nurses school visitors members of local government 
bodies and those generally who arc interested In the 
public health Is of topic^ interest In view of the 
national campaign inangurated during the present 
week. The disc^lon of each topic is preceded by 
instruction in the anatomy and physiology of the 
system chiefly involved orlnthephyslcs and chemistry 
of the environmental mediums reacting on health 
and relevant experimental work la described While 
most of the subject matter has been brought well up to 
date some is disappointing There la no rmorence to the 
modern product of low temperature carbonisation 
among fuels accredited is classified with tubmoito 
tested milk os possibly exempt from the need of beat 
treatment the chemical constitntlon of vitamins is 
dismissed with a statement that it Is not fully 
understood the variety of vitamins which come 
under the derivation B is ignored } and the problems 
ol Inlection and Immunity ore Inadetjuately explained. 
Nevertheless, a very ^de raugo of material Is 
well covered, and the book which is coplonaly 
illustrated, should bo useful to teachers who or© 
equipped to supplement its Information where 
nooeseary 

2 The appearance of this book Is also opportune 
It brings together the experience of two American 
sdeutiaU who have specialised for many yeara in the 
teclmlvo health education, and are folly aware of 
the dilHculty of securing a sustained Interest in any 
sort of repetitive publicity They dlscoss each 
medium—Trireless exhibits public addresses pom 
phlcts the press the cinema personal correspondence, 
and other devices—assess its value and describe in 
detail the conditions of its successf^ use There are 
numerous iUustrations While the book Is intend^ 
lor American readers those who are embarking on 
health education In this country will doubtless read 
it vrltb profit though perhaps not always with agree 
rneut As it emanates from a medical organisation, 
it pays a proper regard to the ethics of profeuional 
participation in a health or any other campaign 


Evolution and Ita Modem Critics 
By A Moblet Davies D 8c lately Keador in 
Baltcontology in the Unlvorslty of London London 
ilorby and Co 1037 Pp 277 7# 6(i 

Wjte> Dr Johnson took a turn through Scotland 
he went out of his way to visit Lord Marboddo who 
held that the ourong-outang was nothing less than a 
man w2»o hod fail^ to develop his capadty for 
speech. Since thou a good deal of evidence has been 
accumulated from n. variety of »ouTceB which has 


provided ft convergent and consistent moss ol prob 
abilities convincing to most people of the truth of 
evolution. Some are however atill refractory 
especially Mr Douglas Dewar and for their con 
version Prof Mbriey Davies has written this eminently 
Toodable little book It is In no way a formal state 
ment of the ovidonoo but a rather gossipy discussion 
of some of the diffloulties mode by Mr Dowur and 
others the bulk of the data being os ono would 
expect pohcontologioal It will of oourae have no ^ 
eH^ on those who do not believe In evolution: 
belief, including scieutiflo belief depends ou inclina¬ 
tion rather tlmn evidence Many believe In tho 
theory of evolution becanso it has proved itself 
productive of new knowledge and if it ever loses 
that criterion of truth they wiU have no more con 
fidence in it The roadera to whom we would recom 
mend this book are those who believe in evolution 
already and would like to know more about it 


Dlls Hormon des Corpus Luteum 
Bfologie CTiemIe und KLinil Von Dr Eeich 
Pels Dotent ffir Qebnrtshilfo und Gynflkologie 
Loipxig und Wien i Frans Deutlcke 1937 
Pp ICO M 12 

The antbor of this monograph has himsolf done 
original work on the hormonal action of tho corpus 
luteum, and has also enlarged his experience by 
contact with a famous teacher Prof L Praenkel 
His survey is timely in view of the isolation und 
laboratory preparation of progeeterone the pure 
hormone Ibe historical and phjralological ftspecte 
of the subject are well described and the chaptCT 
on the chemistry of progesterone is written with 
the autlioritv of Dr Blotto, one of the first to 
Isolate the hormone The conrideration of the 
clinical applications of the hormone is restricted to 
one chapter of thirty pa^ On one point we join 
Issue with the author Pels and Siotta b^cve and 
arc alone In their belief that tho two fnterconvertiblo 
forms a progesterone and B progesterone dJflor 
•lightly in their biological activity and that a intir 
tore of the two forms Is about twice as active os 
either separately Such an effect if it existed would 
be Interesting and important but neither in this 
book nor els^here has there been published any 
theoretical support for the peculiar typo of Isomerism 
postulated a ooUection of animal assays statis¬ 
tically treated would be noccasary to support tho 
view pot forward if it Is to carry oonriotion. It 
is fair to add that hero as eUewhme in this valnablo 
monograph the argumente for and against the theory 
are impartially reriewed 


An Introduction to the Theory of Statlatlcs 
Eleventh edition By G Ddvt Tele CJB E 
M.A F B 8 Fellow of St John s College and 
formerly Bonder in Statistics Cambridge i and 
M G Kexvalu MA^ formerly Mathematical 
Scholar of St Johns College Cambndgci London 
Charles Grlfflu and Co 1037 Pp 570 oj, 

Mr Udtty Anle • text-hook, first published in 1010 
was based, upon the course of Jnstructlon ho gave 
during his tenure of the Newmsreh lectureship in 
atntiitics at Untverrity College London in 1902-0G 
It soon won a wide recognition, and for statislleal 
wurVeri it has become and remained on es»enllal 
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item of equipment, of tvIucIi tlie value has not lieeu 
lessoned liy tlie gromng number of its cortipetitors 
In euBumg editions some rensiona were made and 
•additional matter bas from time to time been 
incorporated m supplements to cover recent advances 
m statistical methods But after twenty five years 
of productive Me it seemed that the tune bad come 
wbon a complete revision should be undertaken 
This task Mr Tule was reluctant to undertake 
lumself, behevmg, with customary modesty, that 
it would be better done by a younger man more m 
touch Avith recent hterature and less afiected by 
prejudices m favour of the old and famdiar In 
Mr Kendall he has found an admirable collaborator, 
and the conservative reader will rejoice to note that, _ 
apart from the substitution of some numerical 
illustrations by newer ones, very httle of the ongmal 
material has been deleted The major changes he 
in the additions made These mclude several new 
chapters on samplmg, with an excellent mtroductory 
chapter to the statistical techmque apphed to small 
samples and the inferences that can be drawn from 
them Other new sections deal with moments and 
measures of skewness and kurtosis, with simple 
curve fittmg by the method of least squares, and with 
interpolation and graduation Tables of various 
functions required lu statistical work have been 
included at the end of the book The publishers have 
played their part by providmg a larger page and a 
type which is a distmct improvement on the old 
In its new form this classic should long contmue to 
be of service to all students of statistical theory and 
technique who are not daunted by algebraical 
formulm 


The Backward Child 

By Ctkh. Burt, M A , D So Oxon , Professor of 
Psychology m the Umversity of Loudon London 
TJmversity of London Press 1037 Pp 094 20« 

Prof Burt makes it clear that backward children 
cannot bo dealt with m the mass They have to be 
studied as mdmduals after an attempt has been 
made to assess the particular cause or (more usually) 
causes which have contributed to their condition 
His book provides a very complete eqmpment for 
investigation of individual cases, and describes 
methods of exammation and testmg m great detail, 
but his idea that teachers could carry out much of 
the work seems to us rather optimistic 

In more than half the backward children mvestx 
gated by Prof Burt m London and Birmmgham the 
major cause of their state was did! mteUigence 
Specific intellectual disabihtics, temperamental pecu 
lianticB, sensory and motor defects, physical lU 
health, and social obstacles played only mmor parts 
At least 70 per cent of the cases wore defimtely 
psychological in ongm Bodily weakness and mnl 
nutnhon were never more than contribntmg factors , 
and mdeed the experience of experts seems to be 
that it 18 rare for physical treatoent bv itself to 
ohango a backward child mto an average scholar, 
a fact worth noting Incidentally, Prof Burt dis¬ 
credits the myth beloved of speech day orators that 
great geniuses have been dullards at school The 
dull remain dull, all that can be said is that some¬ 
times the accidentally backward make a better 
showing in after Mo than was anticipated 

Prof Burt has given considerable attention to 
the vexed question whether a change from left- to 
right handedness tends to produce stommenng He 
■concludes that stammermg mostly occurs m neurotic 


children, and that it is nsiiaHy accompamed by 
other mdications of nervous disturbance He is 
disposed to the view that the fundamental cause of 
disturbance is not the change of hand but the stram 
of substituting written words for spoken Permanent 
left handedness, he beheves, resulta more from 
custom than from inherited compulsion, and a change 
should be effected early, best of all before speech 
begins Even at a later date, however, change to 
the use of the right hand is mostly safe if skiifally 
gmded 

On speech defects Prof Burt is equally illummat 
mg Speech is a onotor process, gmded by cognitive 
control, motivated, and liable to be disturbed by 
emotion , aU three elements must be considered m 
trammg children who stammer 

Hnlike some modern authorities. Prof Burt is a 
definite advocate of segregation for the backward 
child He beheves separate classes or schools 
necessary m the mterests of all concerned—a view 
contrary ,to that expressed m the recent circular 
issued by the Board of Education ^ 


Surgery of the Sympathetic Nervous System 

Second edition By George E Gask, C M G , 
D S 0 , PROS Eng, Emeritus Professor of Sur¬ 
gery, TJmversity of London , Consultmg Surgeon, 
St Bartholomew’s Hospital, and J Paterson 
Ross, M S Lond, PROS Eng, Professor of 
Surgery, Hmversity of London, Surgeon and 
Direotor of the Surgical Unit, St Bartholomew’s 
Hospital London Badhfere, TmdaU and Cox 
1937 Pp 191 16s 

About ten years ago a great wave of enthusiasm 
for sympathetic denervations spread to this country 
from foreign parts It brought with it operations 
for almost innumerable conditions, and its subsidence 
has left some of these high and dry, and has removed 
others completely Some surgical procedures have 
neither been generally acefepted nor rejected as value 
less, and gmdance is urgently needed on the resnlts 
to be expeoted from their trial m suitable cases 
This monograph, which has been brought weU up to 
date, IS au authoritative account based not only 
upon reports hut on wide personal experience of the 
surgery of the sympathetic system 

The great Sir William Turner, asked by a student 
where the sympathetic system begme, is reported to 
have roared “ The sympathetic. Sir, has no hegm 
mug ” There are pven now wide gaps m onr know¬ 
ledge of the anatomy and physiology of the system, 
but a useful sammary of current ideas is supplied 
m the first chapter of this book, due weight bemg 
given to the evidence m favour of a head end m the 
hypothalamic region The task of revision has 
apparently fallen to the jumor author, smee the pre 
face to this edition is signed “by bis mitials, and bis 
skill m incorporating aU the important new work 
without moreasmg the sue of the monograph hy 
more than a few pages merits warm praise Salient 
additions mclude sections on the chmeal grading 
and prognosis of Raynaud’s disease, on the recognition 
of localised structural disease of the mam arteries, 
on controversial questions connected with afferent 
pathways m the sympathetic system, and on sympa 
dhcctomy for dysphagia and associated conditions 
The work will assuredly contmue to help active but 
geons, and to gmde younger men trammg for surgical 
nppomtments and for higher qualifications ' 

^ See Lancet Sopt 18th 1037, p 098 
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ANOTHER NURSING INQUIRY 

Thebe U now a senous sliortago of nuises, both 
of candidates for training and of applicants for 
staff posts, evidonce is couoluaive that this 
shortage Is no longer local but goneraL Even 
those training schools whose prestige still mam 
tfiinii their •waiting liste admit that advance book 
inga are greatly diminished and the news that on 
important hospital is having to close a ward for 
no other reason than inability to staff it has 
released many other institutions from the tension 
of trying to conceal their own position. The 
peculiar difficulty in ■which they are placed la that 
their very efforts to attract more probationera 
tend to ffiorease the numbers requir^ and also 
the demand for staff nurses This apphea especially 
to the introduction of shorter hours and to the 
adjustment of the proportion of tramed to untramed 
nurses so as to remove the reproach that proba¬ 
tioners are overwhelmed with routine work and 
arc not being systematically taught under super 
vision how to tend the sloL 
We need not recapitulate the reasons for the 
present acute shortage but the fact la worth 
recalling that it was foreseen and might have been 
forestalled had not tho temporary ImproTument 
in roenntment winch cotncK^ •with the general 
slump given a false senae of security to those 
controll^ conditions of sorvioo It is more than 
five years since the issue of the final report of The 
Lancet Commission on Nursing * Between the 
inception of this commission and the conclusion 
of ite task in January, 1932 a general doolmo in 
national prosperity had begun, and at the time of 
going to press tho commission noted that recruits 
■were coimng in bettor in certain areas, an Improve 
ment attributed by some to the manifest ^van 
tages of a resident i>ost in times of coononuo 
pressure The report of the commission created 
widespread interest, much pr^sc and a measure of 


* Appotnteil In Dflcembcr ISM to Lncniire Into Uia raacooa 
for tbo •botOiffa ot cnndldate* irtloed tod Tretrotned. lor 
mirtlns ftio Oi ffocerml Aticl tpeeUd bospltaU tbrOoctKim (b« 
ooDstrr and to Offer ■oirmticma lor moktrn tbe ter w -q mor« 
sUnj^lTe to women ratable lor tbU necoMarr work Tbe 
aemben ot tbs Commlnton wen Tbe Earl of Cra^wtotcd and 
niuuKSna, P O , KT , F B-8-(cbalrman) AUm M D Unoex, 
O B E^ AI-A. Id{t,D beadmisire*^ the MarT' Datcbelftr OIrle 
Bcbool. Mlee U. Claxe, D 1141.0.. matron, W hlppa Croa^ 

Hoepital. Prof Hacmr Ciat uBo. late proieaaor of 

•octal economlca In tbe UnlTvnltT ot Alancbetter Alin B XL 
DartoTaaiKE. R.n O matron. UmTeta lt r ColWe HoepItaL 
Prol F lU FruscH, AI D F iLO-P., ■proteaeor ol medJcino In 
tbe UnlTtnltr of London pbralclan to Bt. Barthokmiew • 
Hoepital. Air A. Lvm UannnoK J P., cbalnnac committee 
ol manacement Metropolitan UoepttaL Dr Rombt Hcttdi 
nox FJeOp., pbreiHan to the London Hotpltal and to tbe 
Hfwpltal for Blclt Children, Great Ormond-etreet. Alra. OLtrxB 
BmlcimT, ctaainnan, emploTment eommlttn, London 
National Society for t'tnnen • OcTTlco. AlUe LnrrB TBoxrsoir, 
O.B E., member ot conndl Bedford C^lkm. UnlTeretty of 
London. Wr eQtnsMi Bnuoon, AI D., F tt-olp., editor ol The 
lUHcvT with Dr AL n Kl7rri£.an aarl^tant e^tor eeboDOrary 
aerretary The Final Report of the Commiralon wa* Uio^ In 
Febmery, 1033 and obtalnabta from thU office (7 Adam 
•trert AaelpbJ 0.3) lor ta 6<L 


onticism which was mainly concentrated not on 
the acoimuy of tho data or of the dednotioDB from 
them but on recommendations made—among 
more than 60 others—for the division of the pre¬ 
liminary State examination mto two porta, of which 
tho first (in anatomy, physiology, and hygiene) 
would be taken before the nurse enters the wards 
This proposal which was, and still is strongly 
supported by a progressive section of the nursmg 
profesflion was designed partly to fill the gap 
between the ages of 16 when tho pro^iective nurse 
often Ica'vea school and 18 or 10 when she is 
admitted to hospital but it was intended also to 
lighten tho burden on the probationor during her 
fiiBt year It •was perhaps unfortunate that to 
this proposal was added a suggestion for the 
exemption from tho relevant part of this prehmi 
nary examination of those who hold a urdvqrBity 
degree in one of the subjects, for this gave colour 
to the bogy that the di^lon of the examination 
would endanger the one portal system of entry to 
the profession, which Is rightly upheld as a •vital 
part of its present organisation. Those nurses 
who have not oeased to advocate this change have 
already been encouraged by tho fact that the 
(Seneral Nursing Coim^ for Scotland has adopted 
it and will bo gratified by the sympathetic reference 
to this vexed question made by the Minister of 
Health when he announced last week ins decision 
to ^TOint jointly with the President of the Board 
of Education, a committee to make a compro 
hensive inquiry Into tho whole subject of the 
rooroilment and training oi nurses for the mok. 

There has been no lack of constmotivo suggestion 
among the recent contributions to the lay press 
on the nursing problem, especially on means 
of bridging the gap between leaving school and 
entering hospitaL An attempt has been made 
by the Surrey County Council to organise a special 
two years course for prospective nursefi in one of 
their Secondary sohoola this mot with a poor 
response in the absence of bursanes or mamtcnance 
allowances The Middlesex County Council ha-vo 
been more successful -with a somewhat similar 
course at the Kllbum Polytechnic A far reaching 
scheme for a national college to bo subsidised 
by the State has been put forw^ by the eecretary 
of the Queen Mary s Hospital for the East End 
Stratford and the alteration of tbe whole basis 
of taainlng ' so that from first to last nurses shall 
bo regarded and treated as scientific students whose 
^education and instruction must toke precedence 
over any bthcr considerations is proposed by 
Dr Haeold Balsie* We disagree with Dr 
Bauie (p 41) that such an alteration ■would be a 
logical outcome of tbe entidsms made by The 
IiANoET Commission their efforts •were expressly 
directed to tho adjustment to modem needs of the 
ayatem of apprenticeship which they desired to 
retain not ont of loyalty to tradition, but beoauso 
they rcoognisod that practical work in tho words 
ia far tho most important part of a nurse’s training 
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Concentration on practical nursing duties for long 
periods without the distraction of attendance at 
lectures or classes is indeed a feature of the most 
up to date method of training-—the “ block ” 
system •which has been tried ■with success m 
Warsaw and m some Scandma-eian hospitals and 
has ]ust been adopted at Umversity College 
Hospital At various stages of their course the 
probationers go back to the trainmg school for a 
few weeks during which they divide theu tune 
between lectures, classes, and private study, 
do ing no hospital work at all This alternation 
between periods of instruction and periods of 
physical activity seems to work 'well m preseiving 
a fresh outlook and preventing fatigue, but it 
cannot be instituted unless much more sleepmg 
accommodation is avadahle than ■will house the 
complement of nurses needed for the routme work 
of a hospital Among other recent proposals for 
the reotganisation of the nurse’s work or trauung 
there remains to record a draft charter prepared by 
the Trades IJmon Council who would hke to enforce 
improvement m the conditions of service oSered 
to nurses by organismg the profession on trades 
umon hues, -with a Whitley Council to act as a 
supervising and coordmatmg body to determme 
minimum rates of salary and ma x i m um hours of 
duty It IS safe 'to predict that this movement 
■will not prosper among nurses It is rather in an 
imderstandmg between the heakng professions and 
educational and hospital authorities that hope 
hes Doctors especially can no longer stand aloof 
and Ignore the failure to recruit enough nurses 'to 
keep pace ■with the demand, for patients are begum- 
mg to siifier The British Medical Association 
made a good start last year by appointmg a com¬ 
mittee which considered various pomts raised by the 
College of Nursing and endorsed the appeal to 
the Mimstry of Health to lend a hand But even 
smce this committee made their report this summer, 
the situation has changed for the worse 

The only new cause suggested’ for the present 
shortage is the dechmng birth-rate , and the sug¬ 
gestion IS worth exammmg if only because it is a 
fresh one, most of the other “ causes ” being only 
too well established, m the words of a con¬ 
temporary, we are ■ willing to do everything about 
them except change them If the buth rate is a 
considerable factor m the present shortage there is 
likely to be another deceptive respite, for it ■will 
hardly operate next jear, or for a year or two 
after, onlv to act ■with alarmmg and mcreasmg 
force in the years after 1940 Girls now 20, 19, 
and IS vears old were bom in 1917-19, and m tiiose 
throe ■s cars the total number of female hve brrths 
in England and Wales was exceptionally low—viz , 
986,731 agamst 1,292,669 m the three j ears 1911-13, 
and 1,214,704 m 1914^16 E^xpressed as rough 
annual averages, m thousands, these figures repre¬ 
sent 329 per annum m 1917-19, 431 m 1911-13, 
and 405 m 1914-16 The ■war ^ump maj there¬ 
fore be relevant to the shortage of candidates , 
but it must be remembered that this slump was 
followed by a bumper year and that m 1920 there 


was registered the largest number of births ever 
recorded m a year, mcluding 466,812 female hve 
births These children are now 17 and should 
pro^vide a relatively large source of supply m 1938 
and 1939 But m the more remote future recrmt- 
ment of nurses may be gravely affected by the 
diminis hing birth rate In 1924-26 the female hve 
births numbered 1,044,424, m 1927-29, 968,661, 
m 1930-32, 926,612, and m 1933-36, 866,656 , or, 
as rough annual averages, m thousands, 348 m 
1924r-26, 320 m 1927-29, 309 m 1930-32, and 290 m 
1933-35 In a 10 year period the number of female 
hve births has fallen by nearly 60,000 per annum 
Reduction m mortahty can do httle to mcrease 
the subsequent population at adolescent ages 
‘Presummg no mortahty (or migration) whatever, 
the number of girls reaching their 17th, 18th, and 
19th birthdays m 1940 'wdl be 1,166,419 , m 1960 
the corresponding number would be 891,766, or 
nearly a quarter of a nullion less With a con¬ 
currently mcreasmg number of old persons, needmg 
probably a higher ratio of nurses to population, 
the outlook is not encouragmg The more reason 
therefore not only to take official cognisance of 
the other causes of the scarcity of nurses but to 
take immediate action to rmtigate them 

VACCINATION AGAINST YELLOW FEVER 

Some regard yellow fever as the most important 
problem m epideimology for the world to day 
Ha^ving select^ it as a disease pre emmently 
preventable, the Rockefeller Eoimdation formed a 
commission twenty years ago for its complete 
eradication , and, m the words of A W Sbuiabds, 
who has been a pioneer m this territory, “ some of 
the members could hardly wait to begm work for 
fear the disease would just vamsh before they 
could make a start ” ’ By 1926 it did mdeed 
seem that yellow fever ■was on the pomt of extmo- 
tion m the New World, and the attack was to be 
transferred to Africa But smce then the recog¬ 
nition of " jungle ” or " silvatic ” yellow fever m 
Brazil by Sopeb and his colleagues , the dis 
covery by means of the mouse protection 'test of 
“ sdent ” areas m Africa and South America , the 
recogmtion that certam species of monkeys may 
serve as reservoirs for the virus , and lost but not 
least the development of an transport capable of 
bnngmg infected passengers and mosquitoes to 
lands hitherto immune—aU these have profoundly 
altered the situation 

By way of encouragement, on the other hand, w6 
have gamed a new ally, for the future, m vacci¬ 
nation Though lusty, this ally is still but an 
infant, and as to its upbrmgmg there are two 
schools of thought All have agreed of late years 
in usmg hving ■vuus, for the first attempts ■with 
killed ■vurus were largely meffective , hut after 
Max T-HUiL'Em’s demonstration m 1930 that 
viscerotropio ■virus, rendered neurotropic by pas 
sage through nuce, loses its virulence but stdl 
confers immumW, iwo different senes of vaccma- 
tions were begun—^in America by Sa^wtee, 
Ejtchex, and liovn, and m Afnca by SnimAEns 


• Affd Offr Jnlr 24th 1017 p 30 


* Sellards , New England J 2Ied 1037« 316 455 



THE lAifCnrr] 


BETTKB F0*0 6LBS 


and Laiqbet In both sonea nourotropio moose 
virus Tvas used at first but in the Umtod State* 
it ■was made less potent by adding liuman (and 
later monkey) immune serum, whorena m Africa 
it was given alone after attenuation by storage m 

f lyoenn Subsequently LLO'iD Thbu.'kb and 

tioci used viBcerotropio monkey ■virus attenuated 
by culture for two j'ears on ombryomo tissue still 
■with the addition of immune serum but the 
latest development is immunisation ■with attenuated 
pantropio virus alone and by Maj Inst G M 
T'nmiiA.T had immunised 05 persons by this means 
without lU effeete * The time has not yet come 
for judging between the two agents—nourotropio 
mouse ■vtnis on the one hand and pantropio 
monkey ■vmis (v-ith or -without immune scrum) 
on the otlier^porticularly smee the methods of 
using both are continually being altered and 
improved Two serious objootiona hon'over aro 
raised against the use of neurotropio mouse viro* 
The first is that it circulates in the blood for 
some daj^ after inoculation so that it is 
theoretically possible for yellow fever to bo 
spread by moculated persons if thej are bitten 
b) the mosquito vector Stepakopoulo has 
managed to i^eot monkeys m this ^av though 
with some difBonltv but m practice no case of 
infection derived from vacomated persons has 
been, kno-wn in French West Africa and the risk 
is generally considered very slight Secondly 
there is the possibUity of a neurotropio virus 
causing nervona lesions in the person who is 
inoculated with it This has happened falrlv often 
—indeed m 3 or 4 out of every 1000 inoculations 
This incidence is greater than the mcidenco of 
similar oomphoationa after vaoemation against 
rabies or small pox but in estimating its importance 
it must bo remembered that at least one case has 
been recorded * of encephalitis following serum -viruB 
vaccination, though tlu* has been performed far less 
commonly than neurotropio -virus vaooinatfon— 
perhaps on 1600 persons compared -with more than 
20 000 Nevertheless the balance of oplmon at 
present seems to favour the Amencan method as 
earned out by Futdlay in this country and Pett i t 
and STEJAHorotTLO m France rather than the 
neurotxopic mouBO--vira8'vacaination aeeoolated par 
tdoulnrly with the names of Sellabds end Laioret 
At least the yellow fever commission of the Office 
International d HvgiAno pubhque last j-eor held 
it advisable to exercise the greatest core In vaccina 
tion -with neurotropio mouse -virus especially if 
■used -without the addition of immune serum Tbey 
added that though vaccination should bo rccom 
mended to aU persona cijKwed to the nak of yellow 
fever the time ViTib not yet npe for preventive 
vaccination cn masse * 

Laigrut claims that about 20 000 persons have 
been vacomotod m Africa dunng the last three 
years and that none of them ba\o afterwards 
developed yellcm fever On the other hand a 
aeroio^cal estimation of the immune titres of 
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19 persons inoonlatod bot-wcen one and two years 
previonslv showed that in 4 the protective 
properties of the blood had disappeared.® After a 
natural attack of yellow fever immumty sometimes 
lasts a hfotimo but Laigret estimates that the pro- 
teotion given by his -vitub vaccine will not last more 
than five years even -under the best possible con 
ditioDS and he advises revacoination every two 
years or more often in face of epidemics ^rum 
vinifl vaoemation probably confers an immumty of 
about the same duration although comparison is 
said to have revealed lower immune titres than 
In those vaccinated with neurotropio mouse -virna , 
alone 


BETTER FOeSLES 

The recent issue by the Board of Trade of 
revised Instniotions os to tho Survey of Masters 
and Crew Spaces aims at securing impro-ved 
conditions for those manning vessels of the British 
mercantile marine It has a particular importance 
for port samtary authonties throughout the 
oonntry m their endeavour to obtain and mamtain 
satiflfaotory hygienio standards m crew quarters 
Tho importance of the hygieno of crew spaces ns 
a subject requiring the attention of public health 
authonties -was first emphasised by WiLLiAll 
CoLLiNOEiDQE In a paper read in 1894 before the 
Shipmasters Society and published in our own 
columns Within recent years the medical officers 
of Beveml ports including I^ndon, livorpoob 
Manchester Southampton and Hull, ha\e dealt 
m detail in their annual roporte ® with the nature 
of the accommodation provided for ships crews 
Thov are m agreement that condibons in many 

fox sles ore unsatisfactory and that tho 
gvncml standard of accommodation found in 
British vessels 10 infenor to that charaeteristio of 
ships of Scandinavian German and certom other 
nationalitio® CriticisiDS voiced by marine hygie 
nists of conditions in crew quarters have not been 
purely destruotiv© CoLLmoRmoB s paper was 
notable for the recommendations it contained and 
at intervalfl sme© its appearance construotive 
proposals similar in nature but modified to 
meet modem requirements have been made 
by such authonties as Dr J HoWARD*JoirE 3 ’ 
the late Fleet-Surgeon Home * and Dr Greekwood 
WiLsoi? • while suggestions regarding crow spaces 
m merchant ships were published in 1031 and 
1936 by the Association of Port Sanitary Authon 
ties of the Bntish Isles The seamen and firemen 
of the merchant service have also pressed for 
better quarters and their trades umons were 
partly re8pon*<iblo for tho sujiotiority of accommo¬ 
dation in standard vessels built during the 
Iftte war In 1030 recommendations di«^ted 
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towards the improvement of crew spaces were 
issued by the Shipping Federation, and they were 
revised m 1936 Although resemhhng those of 
the Association of Port Samtary Authorities they 
were less comprehensive In practice their apph 
cation was hmited, hut most of the proposals of 
the Federation were adopted for vessels con¬ 
structed accordmg to plans approved by the 
Board of Trade under the “ Scrap and Build ” 
scheme 

In the past few months a jomt committee of 
the Board of Trade and the Ministry of Health 
has been revismg the old Instmotions, m con¬ 
sultation with the mtereats concerned, and the 
new Instructions are the result of their dehbera- 
tions They are already m force, and m the case 
of new tonnage have made legal requirements of 
many of the improvements advocated for a number 
of years by port medical officers and the Assooia- 
tion of Port Samtary Authorities They provide 
for healthier and more oongemal quarters by 
requirmg that accommodation be placed anudships 
or aft, and that watches have separate sleepmg 
spaces, and by ensurmg more satisfactory ventila¬ 
tion and hghtmg They facditate personal hygiene 
and general cleanhness by requirmg the provision 
of improved washmg facdities, lookers suited to 
the storage of clothes, and spaces reserved for 
drymg clothes and for hangmg oilskins The 
welfare of crews receives further attention in the 
instruction that the crew accommodation m vessels 
sailmg to the tropics shall bo fitted with adequate 
mosquito protection, and that there shaU be a 
hospital m all ships of 2500 tons gross or over 
The 1937 Instructions differ from those previously 
in force m that they neither encourage nor permit 
of a ivide mterpretation of their requirements, and 
improvement undoubtedly follow their apph- 
cation It IS to be noted, however, that not all 
the reforms advocated by the Association of Port 
Samtary Authorities have been adopted The 
provision of a messroom near the galley and the 
supply of hot fresh water in washrooms are not 
insist^ upon, and the benefits to the crew of 
mohiding a messroom boj among their number 
are not emphasised These useful items of further 
progress must not bo forgotten 

The provision and maintenance of hygienic 
conditions m crow spaces raise peouhar difficulties 
The revised Instructions represent a serious attempt 
to grapple with those difficulties, but it is not to 
bo expected that they wiU solve nU mdividuol 
problems ansmg m vessels of special types or 
engaged m particular trades For the revised 
Instructions to achieve complete success it wdl bo 
necessary to enlist the s\mpathetio cobperation 
of shipowners, shipbuilders, and sailors There is 
evidence that this cooperation will be fortliconnng 
It will bo tested most scvcrolj bj the problems 
presented by exishng ships The Instructions are 
not retrospective Although they point out the 
need for improimg accommodation m old vessels, 
it IS important that sight should not be lost of 
the fact that the standard of accommodation now 
required m new ships »*■ that considered by sam- 


tarians to he the minim um essential for the health 
and welfare of crews Our shipyards are capable 
of providmg accommodation second to none It 
rests with the owners to msist on its provision, 
with masters to supemso its mamtenanco, and 
with the crews to make of it their home while 
at sea 

CHEMOTHERAPY FOR VIRUS INFECTIONS ? 

An investigation of the way in which sulphanil- 
amide affects the multiphcation of hromolytic strepto 
COCCI IS described by a group of Sheffield workers 
on p 702 , and it is mteresting to find them recordmg, 
inter aha, that the drug may at first actually stimulate 
the growth of streptococci m the blood Tins 
stimulation is followed by depression, and they 
discuss the action of the remedy m the hght of thoir 
observations that sulphanilamide is relatively soluble 
m the fatty envelope of the cocci and that (in the 
rabbit) it seems to increase the phagocytic aotivitv 
of roticulo endothehal cells and the production of 
polymorphs by the bone marrow The number and 
variety of organisms that are said to be attacked by 
snlpbamlaimde and more or less related drugs is so 
great that it hardly comes as a surprise to find it 
stated that they are also active agamst a vims 
disease Rosenthal and his colleagues i recall that 
Levaditi found Prontosil ineffective agamst hoiqios 
virus infection in rabbits and lymphogranuloma 
mgumale m a monkey, and m their own experiments 
with mice they have had no success with the virus 
of encephabtis (St Lome type) or of inflnenaa On 
the other hand they report that prontosil (4-Bulphon- 
amide 2 4' diammo azobenzene) has a dofimte pro¬ 
tective action, in largo doses, against the virus of 
lymphocytic chonomenmgitis , and this they believe 
to ho the first mstance of chemotherapeutic activity 
of a drug against a virus disease It is notenorthy 
that prontosil soluble, ns well ns sulphamlamide and 
other related compounds not contaming an azo 
Imkago, proved inactive agamst the virus, though 
more potent agamst bacteria It is hoped that this 
Bpecinhsed activity of red prontosil may point to ways 
of making progress in the chemotherapy of vinises 


A GIFT of £80,000 has been made by Mr Harry 
Oakes to St George’s Hospital, London This sum, 
which 18 tho largest single contribution yet made to 
the rehuildmg fund, wiU enable work to he started 
on the new hospital next year It was mtended that 
the rebuilding should be done m three sections, but 
Mr Oakes’s action has made it possible to proceed 
with tho first half Tho site to be covered moludes 
all tho ground as far ns the bid Underground 
station of Hyde Park Comer St George’s has long 
owned half the estate, and the other half was pur¬ 
chased from tho Duke of 'Westminster in 1900, at a 
very low figure The arrangement then made, how¬ 
ever, was that this land would revert to tho West¬ 
minster estate if tho hospital moved elsewhere 
Lord WiUingdon, chairman of the rebuddmg council, 
states that “ no satisfactory offer for tho property 
has ever matennhsed ” and that no suitable alterna¬ 
tive jilacc for the hospital has been discovered “ To 
deport from tho site is not only, therefore, econo¬ 
mically unsound hut irapracticahlo ” The new St 
George’s will contnui 620 beds instead of the present 
330, and there wiU be 60 “ private beds for persons of 
hmited means ” 


* Roscnthnl, S JI Woolov J G nnd Banor H PubI 
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LATENT SYPHIlIs 

Ik the present state of knowledge the most reliable 
sign of syphilitio infection is a positive scrum 
reaction and to say that the infection is Intent 
is simply to admit that its site of activity Is for the 
moment unknown A positive reaction is often 
found more or Ices accidentally in the examination 
of blood donors at antenatal clinics or in the routme 
of hospital treatment, and in the absence of other 
signs it mav be taken too lightly Cannon ^ desenbee 
00 such latent cases seen in the lost two year* 
at the Vanderbilt Clime in Kerr York or in private 
practice in which the symptoms were not at first 
suspected either by patient or doctor of being 
sjTHiUitic, but which yielded so readily to anti 
syphiUric treatment as to suggest that the disease 
was at least a contributory cause Once the idea of 
syphilis arose a number were found, to show sug 
festive signs such as sluggish pupils absent kneo 

I erts, an accentuated aortic second soimd or a 
listory of repeated miscarriages. Of this ^op 21 
sought treatment for gastro intestinal disorders 
Vague dyspepsia and flatulence without definite 
relation to food was the commonest complaint but 
3 patients had vomited blood, 2 had had meltena, 
end others oomploined of burning sensations in the 
abdomen or of pain in the right iliac fossa. Seven of 
these had been found to have cardiovascular disease 
which may have been the basis of their dyspepsia 
and vanons diagnoses bad been attached to the rest 
after tboTOUgh investigation AntUyphiUtlo treatment 
cured or strikingly improved 10 of them when dletetla 
or other measures had had little effect A second 
group of 18 paUents hod respiratory or oardio 
vascular symptoms usually of long standing suoh as 
cough pleuritic pain, asthma, sore-throat, hoarse 
nees or sinus trouble and their diagnoses had 
ranged from a common cold to pulmonary tuber 
culoris Many were referred from tho tubercnloslB 
clinic to which their cough with expectoration night 
sweats loss of appetite and weight and poms in the 
chest had naturally led them but where no con 
flrmatory signs of tubercle had been found. A group 
of 0 patients complained of urinary troubles— 
frequent difficult, or painful mlctuntiou, sbght 
enuresis acute retention, hfcmaturlo, or pain in the 
lower part of the back. Several of these gave a 
history of gonorrhosa but had not been rcbeved by 
suitable treatment and all but ono responded to 
syphilitio remedies by lessening or disappearance of 
symptoms V number of women with menorrhagia 
or metrorrhagia wore cured by autitypbflitio treat 
ment while awaiting admission lor operation The 
remainder of the 00 fiatlenta were sent to tho elluio 
for conditions as various as vopie mental or physical 
in health, thyroid enlargement subcutaneous swell 
ings painful maudibolat jointa glycosuria and 
ingulnnl hernia 

In Cannon s eiperlonce if there Is no active 
syphilitic proccM of the brain structure oU osympto 
nintlo patients can bo made 'Wassenmum negative If 
the best drags are used and if the treatment Is 
oontlntiooB and persisted in long enough and ho 
recommends the thorough treatment of all who 
show a strongly positive Wnssorraonn reaction 
even in tho aWnco of other signs He docs not 
claim that all of his fiO x^itlonts wore sufloring 
solely from syphlU*; some for instance probably 


had an associated tuberculosis ; but ho docs raako 
out a strong case for routme serum toots for 
careful inquiry for a syphilitic history and for 
oxammatiou of tho nervous system heart and 
aorta and oyes wherever on ailment proves obscure 
or obstinate 

OlNERADiOTHERAPY 

TJmdeb this name Prof A- 0 Almeida dosoribca a 
new technique of X ray therapy in which tho beam 
of rays Instead of being centred at one point orl the 
skin Is moved regularly over a given area. The tube 
is mounted in a carriage drawn from side to side at ' 
a constant speed by on electric motor working through 
gears and is itself moved up and down within this 
carriage by another similar mechanism The area 
over which tho tube will operate, and the speed of 
movement of the beam relarive to the field of irradla 
tion can bo precisely regulated. Prof, de Almeida 
and liis colleagues claim that by this means the dis 
tnbution of the dose and its decrease m accordance 
with the depth of the tisanes and the distance from 
the centre of the beam may be modified at will so 
08 to make it as homogeneoui os possible over the 
whole of the irradiated tissues or to concentrate it 
on any given point within them. He argues that, as 
the dose is the product of intensity and time the 
time factor is the one to vary in order to control tho 
dose administer^ to a given volume of tho body 
His experimentB hove reached the stage of depth 
dose determination with wax phantoms and he 
claims to have obtained percentage depth doses of 
93 1 per cent at 40 cm and 87 7 per cent at 00 cm 
These figures, as his assistants point out in their 
report, are far in excess of those obtainable with a 
fixed tube. The mathematical basis of the resulU u 
worked out fully In the some number of these proceed 
ings, which ore published in English as well as Portu 
guose. Kodiologists will await with interest the 
clinical results of moving tube treatment. The 
principle could obviously be applied to therapy by a 
radium bomb 

A NEW SPECIFIC FOR AMdBlO DYSENTERY 

Tieb seeds of yu tan tsu a plant well known in 
flonth China Malaya, and Inula, have been used 
since 1705 in the treatment of diarrhcea, hmmorrhoids 
end chronic dysentery It la known botamcedlv as 
Hnireo tttmofrana and its properties have been 
Investigated for more than a year by Dr Lin Hsiao 
Idang* of Ohefoo Shantung An alkaloid bruca 
marine has been separated from the seeds and 
Physalis and Bertrand have found a bitter gluooside 
they call kosamlne. Dr Hsiao Liang bos treated 
10 patients Buffering from acute or chronic ammhJo 
dysentery with this preparation and 80 per cent, have 
been benefited Thc»e case* were diagnosed by 
demonstrating the active pamsito In tho stools ; 
no other arombicldol drug except ya tan t*u was 
piren. The dose was determined by a study of the 
Chinese litoxature and also from animal tests. To 
adults 20-50 seeds—unbroken bnt with tho shells 
removed—^wero administered in capsules in a single 
dose, or in several divided throughout tho day The 
amcobaj disappeared from tho stools in 2 cases in 
a day in 7 cases after two days, m 4 after throe days y 
m 1 cose after five days and In another after six days, 

4 OatnU, lUo d© Joaetpo 
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Because of the great rehef derived from this treat 
ment, it ivas difficult to folloiv up the after history 
of these cases, but it is known that 6 relapsed The 
dysentery in these latter patients responded to further 
treatment and 2 of them reported no further trouble 
after two mouths One patient passed sis dead 
ascarides after takmg the powdered seeds—^il free 
after ether extraction. Toxic symptoms produced by 
the seeds were nausea, vomitmg, abdommal pam, and 
purgmg, but these were never severe The mam 
advantages claimed for this form of treatment are 
that the remedy is obtamable from any Chmese 
drug store, it is easily prepared and can be 
admmistered by the mouth. 

RADIODERMATITIS AND CANCER 

The X ray cancer of the skm never appears de novo 
A radiodermatitis,usually of long duration (3-20 years), 
always precedes it, and this too may not develop until 
months after the last exposure to the rays Thus 
Simone Laborde * reports the case of a woman who 
was treated with repeated doses of X rays m 1910 for 
hypertrichosis 

Tlie result was perfect at the tune and it was not tdl 
three or four years later that the chamotenatic atrophy 
with pigmentation and telangiectases appeared on the 
ohm and on the mucocutaneous borders of the lips Some 
ten years later, m 1924, she apphed for treatment of a 
small ulcer that had appeared on the edge of the upper 
lip Histologically it was a squamous oarcmoma, and a 
dose of X raj's previously apphed at another chruo had 
had no effect on its evolution It yielded promptly to 
the gamma rays of radium, and remamed healed for tliree 
■V ears, but further treatment tor recurrences Was required 
m 1028 and 1934 

This history is typical and many another example 
could be found wherever X rays are used either 
for diagnosis or treatment If such happenmgs 
are to be avoided—os assuredly they can be— 
every radiotherapist must acquamt himself and 
hiB assistants with the factors of causation 
as clmically observed and experimentally proved 
Laborde .summarises them under four headmgs 
(1) The mdividual X ray dose that causes dermatitis 
18 always small lightly filtered, and repeated at 
varymg intervals over a penod of months The hard 
penetratmg gamma radiation does not produce 
cancer, on the contrary it is used in its treatment 
The softer, less penetratmg, radiations have their 
caromogeuic analogue m the rays of the sun in 
Australia, where cancer supervemng on chrome 
solar dermatitis is a commonplace (2) There is 
always a latent period before mohgnant proliferation 
begms It varies very widely, but its average length 
18 5-10 years durmg which there is always a more 
or less demonstrable dermatitis This is to be regarded 
as a true pro cancerous stage, closely resemblmg 
leukoplakia of the tongue (3) The great majority 
of X ray cancers are squamous celled, but X ray 
sarcoma can also occur, particularly m relation to 
bony epiphyses and where there Inis been preyious 
tuberculous infection such as lupus yernicosus 
Hellncr * reports that ho has mdiiced such sarcomas 
m the bone marrow of rabbits by repeated applica 
tion of radium, and ho recalls Schurch and TJehlinger’s 
similar results with mesothonum paste implanted m 
bony cavities (4) Of the greatest importance from 
the physiotherapeutic pomt of yiew is the relation 
,which these X ray cancers bear to their environment 
It IS accepted that once cartilage or bone has been 
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invaded the hope of a cure with X rays or radium is 
small The cancer cells have become radio resistant 
in a physical sense, because they are protected by the 
calcium deposits around them Besides the physical, 
however, there is the more complex biological prob¬ 
lem Why IB it that some mah^ant growths (e g , 
rodent ulcer or sarcoma) are more radio-sensitive 
than others (e g , squamous celled) f The question 
seems no easier to answer now that we recognise 
that soft rays encourage mahgnant growth while 
hard ones counteract it And finally ,we [lave to 
reckon -with biological reactions that have been 
modified, maybe, by long standmg derniatifiB Hero 
there must be profound alterations m the functions 
of the basal or germ ceU layer of the epidermis, such 
as are clmically demonstrated by charactenstio 
shiftmg of pigment and the appearance of small 
warty excrescences Endarteritis and destruction of 
elastic and connective tissue are always to be seen 
m microscopical sections, and dye staimng shows how 
extensive is the biochemical dysfunction that the 
ailing and atrophic tissues ns a whole are undergomg 
In the words of Laborde, “ la radiosensihihtd des 
cancers ddpend h la fois de I’action du rayonnement 
BUT les cellules ndoplasiques et sur le milieu dans 
lequel eUes se ddveloppent ” 

ARP 

These smister initials are being made more and 
more famibar by a spate of books on air raid pre 
cautions, designed to instruct either the profession 
or the pubhe To the five handbooks already issued 
by the Home OfBce, a new one, of greater value to 
medical men, has now been added on the medical 
treatment of gas casualties ^ Apart from the “ klanual 
of Treatment of Gras Casualties,” pubhshed m 1030, 
this IS the only standard work on the subject Though 
small it is comprehensive, and it deals thoroughly 
with the gases thought hkely to be used m war, then- 
effects, the differential diagnosis and treatment 
Those who find this new knowledge hard to memorise 
may be glad of a brief booklet’ by Dr J Fenton, 
deputy medical officer of health of Eastbourne, who 
Bummanses first aid measures against gas, particularly 
for the mformation of St John Ambulance workers 
Dr Haden Guest,’ besides dealmg with gas casualties, 
covers other aspects of air raid precautions, and 
describes means of protectmg the home, mdustry, and 
vital services, the organisation for doctors, first 
aid, and hospitals , and such measures as decontamma- 
tion Clommendmg the book m a preface LordDawsou 
says that “ the author makes it clear that air warfare 
creates a new situation m that it may directly attack 
the civil population It becomes necessary, 

therefore, that men and women should know the 
nature of the risks to which they would be exposed 
and how to protect themselves therefrom ” The 
fourth hook under review is a much more elaborate 
work, on the air defence of the civil population, 
by a barrister and an engmeer * Of limited medical 
mterest, it is a grim exposd of the past history and 
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present state of nir attacks on the civU population and 
of hoTT tlicse attacks are being prepared for ebapters 
arc included on Individual and ooUectivo protection 
structural precautions and the measures taken m 
loreign countries The conclusion forced, upon llio 
reader of these various books as of our daily noTfS 
papers is that applied morals must somelioTV bo 
made to kcop pace ■with applied science. 

DEVELOPMENTS AT HARROGATE 

On Oct Otb Sir Kingsley Wood will lay the fonnda 
tloD-stone of a new extension of the Harrogate Hoyol 
Batbs The improvements now to he made have 
been imder consideration by the corporation for 
several years and great pains have boon taken over 
design and cfinipment Two years ago a committee 
of ofllolals and mombcTs of the Harrogate corpora 
tion visited spas both at homo and abroad and the 
new hloek of bnildlnga wiU mcorporate interesting 
new developments and devices in balneologiciu 
treatment The extension includes (1) an entirely 
new block of buildings adjoining and connecting tlio 
present baths (2) reconstruction of the wmter 
c^ens and (3) general roflttmg of the CEXistiog 
Mthing establishment tit the Royal Baths It is 
erpoctod that tho developments wiU be complete 
in about tw6 and ft half years The estimated cost 
is £66 000 

SCO 

Dr Blrkhaug ^ writes with unusual dotaclument 
about BCG At the inntation of Prof Calmette he 
Boent several years In Paris studying tuberculosis at 
tlie Pasteur Institute and now os a member of the 
Btafl of tho Christian MlcUelsen Institute In Bergen, 
he U entrusted with the task of preparing BCG 
cultures for adraimstration in Norway His survey 
will give oomplete satisfaotion to neither of the two 
parties that have waged such spirited war on each 
other over BCG and Just because he is neither hot 
nor cold he will promo exasperating to the gladla 
toriahy minded. A pendant to his opinion that 
B C G IS no nrwf Jfxe is that there are good ^nnds 
for believing that on further culture it ultimately 
lose its present i>owor of immunising against tuber 
culosis His examination of the conditions under 
which tho gospel of B C G has been preached in 
certain quarters reveals not only an ignorance of ole 
montary mlw to which Btatisflolons should submit 
their calculations but an irascibility that is inappro 
priate to scientiflo debate Ills own view neverthe 
iCM is favourable since he holds (I) that DOG never 
provokes progressivo and fatal tuberculous lesions 
even tn the most receptive Hubjccls j aud (2) that it 
is pre-eminent among tuberculosis vaccines In its 
capacity to enhance resistance to tho infection— 
notably when it is given by intmeutanoous injection 
rather than by mouth. 

MONQES DISEASE 

Ymr little is heard in 'Engbiod about tlie dtsease 
of great altitudes first fully described by Jlongo in 
1928 which IS m America, usually called by his name 
On this aide of the Atlantic out attitude towards 
altitude IS perhaps, more academic and loss clinical 
hut Mongo 8 descriptions of symptoms ore of value 
to the physician whoao work brings him into direct 
contact with patients rather than cxporiioental 
animals In tho paper under rc\'iew ’ he does not 
deal with the symptoms of acute mountain slekncw 
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but is concerned rather with the occasional faflures 
to afeqmr© the necessary adjustments for life at great 
altitudes and with the losa of these adjustments once 
acquired His subacute mountain sickness which 
corresponds essentially to the d^ose of mountaineers 
described by tho doctors attached to tho various 
ffimalayon expeditions may progress to a severe 
form of altitude orythnomia, called by him chronic 
moimtaln sickness Hero ho overlaps tho earber 
work of Borcroft but his observations nr© wider and 
cover every system of the body He describes the 
cyanotic appearance of those whose adaptation has 
failed the congestion of the mneons membranes 
clubbed fingers emphysematous thorax, dyspnowi 
lassitude blurred vision mental changes and nausea 
but does not mention that much of the digestive 
disturbance Is now known to be due to a slowing 
m the emptying time of tho stomach He also 
omits all reference to Campbell s work on the liver 
but hU account is adbuttedly condensed 

In many of its essential signs and sjTUptomfl Monge s 
disease is very like the essential crythnemia of 
Vaques It differs from it chiefly jn the immediate 
r^ef obtained by a descent to sea level 


SURGEONS FROM BARBERS 
An invitation to dohver the Thomas Vicary lecture 
at the Royal College of SnrgequB of England was 
the orldn of au entertaining monograph now pub 
llshed by a distinguished physician' Dc- walls 
subject dovebped as he studied it and he quickly 
perceived that tho compass of an hour s lecture was 
wholly insufficient to do justice to the story which 
he now presents in detail The separation of the 
two component parts of tho Barber Surgeons Com 
pony was determined by a laudable aspiration on the 
part of the surgeons to raise tho status of thelc 
profession } and though the barbers were opposed to 
the proposal a committee of tho House of Commons 
came to the conclusion that the surgeons had made 
out a good case and that the creation of a separate 
Company of Surgeons would contribute much to the 
improvement of surgery and thoroby become a 
matter of public utility In 1746 therefore the 
surgeons company was incorporated ns a company 
on similar lines to other city companies with a master 
wardens court of assistants liverymen and, since 
the surgeons were the official examining body for the 
medical entries to the Navy the Army and the 
East India Company's service a court of examiners 
The now company emerged from its old osaociabon 
with the barbers with little matenol endowment all 
the real and personal estate except the Arris and 
Gale trust funds remaining with the barbers It 
started under the handicap of being without a 
meeting place or even a headquarters negotiations 
for the ns« of their old rooms at the Bor'^rs Hall 
proving impracticable The story presented by Dr 
will snggests that the barbers wore resolved to have 
no further dealings with their former associates and 
wert) MJTtidnly not inclined to b^p them However 
onother city company tho stationers came to the 
rescue apparently for a monetary consideration 
Tho company having thus provided for the immediate 
needs of the examinations and diswictinii# proceeilcd 
to build ilt own hall which "was situated on tho 
eastern side of Old Bailey Originally it had been 
visualised as becoming a centre of surgical education 
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but this aspiration remained unfulfilled and for tbe 
rvbolo period of its existence it remained purely an 
examination ball and livery hall, mth a residence for 
the company’s clerk Forty years later Gunning told 
tbe court " Your theatre is vrithout lectures, your 
bbrary -without hooks your committee room 

become your clerk’s eatmg parlour ” The company, 
however, survived some a-wkward financial embar 
rassments and became steadily more prosperous, 
until m 1797 it removed to a ne-w site m Lmcoln’s 
Inn fields, and after many vicissitudes and much 
opposition both m and outside Parhament -was die 
solved and converted by charter in-to the Royal 
College of Surgeons of England The story of the 
struggles that preceded the charter, if somewhat 
mvolved, is absorbmgly scandalous , it seems that the 
company, or rather the court of exammers, -which 
had arrogated to itself the real po-wer, had m a 
variety of -ways trespassed against the la-w, and that 
the proceeding by charter -was a means of extncatmg 
itself from its legal embarrassments The history of 
the surgeons’ company, though it covered but a 
short period of surgical lustory, is •curiously illumma 
tivo of the life and manners of the eighteenth centmy 
Sir D’Arcy Power, m his foreword, says “ The 
result of Dr Wall’s work has been to show that 
London surgeons have remained true -to type, excellent 
craftsmen, but shockmgly bad at business ” The 
twentieth-century surgeon who has had to submit to 
cntioism of an opposite order may feel gratified by 
this verdict 

YELLOW HEADLIGHTS IN FOG 

The question whether coloured headlights give 
greater -vuslbility to the motorist at night and m foggy 
weather is answered m a report ^ issued ou Thursday 
The answer is based on “the most rehahle mforma 
tion kno-wn at the present time,’’ and it is perfectly 
definite—namely, that none of the claims made in 
favo-ur of -osing a coloured, and m particular a yellow 
headlight beam, rather than a white beam of no 
greater power, have been substantiated, and tbe claim 
for a grea-ter range of -nsibihty m fog may be regarded 
as definitely dispro-ved On the possibility that a 
colour filter oHers advantages by reduemg dazzle tbe 
report reserves judgment, and tbe obairman of the 
Ilhimmation Research Committee is careful to say 
that no account has heen taken of the personal 
preferences of individnal motorists 

THE CS M M G 

The Chartered Society of Massage and Medical 
Gymnastics—^whose cumhrons name has become a 
source of distress to some of its loyal members— 
ontortams at dinner every year at tbe Caf<5 Royal, 
Regent-street W, the medical men who contribute 
to its annual congress and a few fortunate 
others The evemng’s entertainment is always 
timed -with discretion, the balance bemg well mam 
tamed between dinner, speeches, and dancing 
On Sept 22nd Dr J B MonneU presided, and Mr 
HAT Fnirbank proposed tbe -toast of tbe Society, 
calling attention to its gro-wtb in status and m num 
hers and to tbo tolerance sbo-wn by members to 
young doctors who prescribed treatment ^tiss G H 
Pratt in reply, referred to tbe projected research 
scholarships for members, and Miss J H Wiokstecd, 
before proposing tbe guests, explained to ilr Paii- 

* Tbo Uso of Coloured Lltrbt lor Motor Car Hoadllehts 
ol Scientific and Indnslrial Reficoxch XUnmlnaticn 

Technical Paper >»o 20 HJI Statloncir Ofl3ce 
Pp 32 W 


bank that it was a poor masseuse who could not 
receive from a young doctor tbe instmctions she 
-wished to be given Sir Wilham WUlcox, m response, 
spoke, as past master of tbe Society of Apothecaries, 
of the value of the National Register of Medical 
Auxihary Services, and drew attention -to the expan 
Sion m recent years of the acti-vities of memhers of 
the society who were as well qualified to gmde the 
puhho m developmg a healthy physiquq as to 
remedy postural or muscular defects Dr P A 
Roper, hrmgmg greetmgs from the west country, 
said that propaganda was stfil needed to convert 
the medical profession as a whole to a proper appre 
ciation of the importance of the Society’s work, 
hut that its best missionaries were memhers prac 
tismg at the periphery, whose skill, loyalty, and 
judgment were beyond praise Dr W J O’Donovan, 
m a racy speech, proposed the chairman’s health, 
the toast hemg received -with great enthusiasm before 
the party moved away to dance 

TENTH INTERNATIONAL CONFERENCE ON 
TUBERCULOSIS 

Delegates from many na-tions attended the con¬ 
ference, postponed from last year, which was held at 
Lisbon early m September The mam subjects for 
diflcussion were (1) the radiological aspects of the 
pulmonary hilnm and their mterpretation (-with Prof 
Lopo de Carvalho as the chief rapporteur), (2) pn 
mary tuberculous infection m the adolescent and 
adult (Dr Olaf Scheel, Norway), (3) the open case 
of tuberculosis in relation to family and domestic 
associates, entrusted to Dr Charles J Hatfield 
(USA) and Dr D A Powell (Great Bntam), the 
latter unfortunately not bemg present to read his 
communication Many of the papers were good, the 
most original hemg that of Prof Lopo de Carvalho, 
whose radiograms demonstratmg the intensified 
shado-wB at the hila hy injection of sodium iodide 
through a probe impervious to Rontgen rays, and 
mtroduced tbrongb tbe median basibo vein, were 
remarkable These angiopneumographio experiments 
seem to have solved the problem of the mterpreta 
-tion of hilar shadows , m the majority of cases they 
are due to normal blood vessels As usual at these 
conferences the social arrangements were excellent, 
delegates thoroughly enjoyed the hospitality pro-vided 
by the committee of tbe Union and by tbe Portuguese 
Qo-vemment _ 


The annual dinner and dance arranged by tbe 
London Panel Committee has this year been enlarged 
m scope BO as to mclude every practitioner m tbe 
London area, their relatives and fnends both medical 
and lay The dinner -will take place at the Dorchester 
Hotel, Park lane, W, on Thursday, Oct 28th, fit 
7 30 PM The date was imfortunately misstated m 
an announcement m out last issue Tickets may ho 
had from Dr A P Heald, 17, Russell square, W C 1 

At 4 p m on St Luke’s Day, Oct 18th, Sir Arthur 
Hurst wiU dehver the Harveion oration to the Royal 
College of Physicians of London His subject will 
he observation and experiment and the physiology 
of the stomach 

Stotmer Time, which began m Great Bntam, 
Ireland, the Channel Islands, and the Isle of yian on 
Sunday, Apnl 18th, -wiU end on Sunday next, 
Oct 3rd, at 3 am, when the hands of timepieces 
should he put hack to 2 a ir. The hour 2-3 a m 
summer tune wdl thus bo followed by the hour 
2-3 A.M Green-wich time 




A COMPAIUSON BETWEEN THE OPEN- 
AND CLOSED CIRCUIT METHODS 
FOR DETERLHNING THE 
BASAL metabolism 

Bt J Dofolas RODEnTSON PhD 31 D BtAnd, 
DPU 

GLOnOU. ra i r UTfAti rATHOLOOWT TO TUC lOTJDLEftBX 
BOSnTil LOXOON 

(From Couriauld Instiiuie of BiocJifrmstri/ MiddU*es 
Hm^cu) 


Ih the absence ot/stho respiration calorlmoter the 
most accurate of aU instxtifnents the method of 
choice in most laboratories for determining the heat 
ou^nt 18 by measuring the oxygen consumptioiu 
Thex© are two methods m general nee—the open 
circuit and the dosed circuit In the former some 
form of apparatus such as the Zuntx Goppert Tissot 
or Donglos bag is employed* Tho sobjeot wearg a 
face appliance with appropriate vnlres allowing him 
to breathe outdoor air wWe all the expired nlr over 
a certain period is collected and finally measured 
and analyst In the latter some form of spirometer 
Is used and mto the circuit oxygen is mtroduoed. 
The subject is attached to this apparatus—of whidi 
the ^nedlct-Koth, Benediot4^11i:DS, Sandbom and 
iJoKesson are types—^by means ot a moathplece 
the nose being oi^nded by a damp Valves or a 
motor blower direct the flow of air the expired air 
being lead thiongh a ohamher filled with soda lime 
to MWOTb the carbon dioxide and the amount ot 


-AprAnATUS 

Open-ctTCUit method. —It was decided to use the 
Dolmas bag as this is most commonly employed in 
country, Its accuracy depends a great deal 
upon the gas analyses which are carried out in the 
apparatus devised by Haldane (1012) but m addlrion 
many check ups and calibrations were found to 
be necessary before results were accurate enough 
and comparable It was found necessary to — 

1 Colibrste all the burettea In the Haldane gas.anftlyBls 
apparatus. Tho dilHcultleB of looking at the mbbo- tube 
junoUons were ovorcotne by the monu/soture of an 
all glass apparatus. The T b<^ taps were found unsatis 
faotory and they were rcplaoed ^ two way diagonal 
bore taps of speoial oonstrootlon. The Haldane apparotns 
was constructed by 0 Dixon and Co (27 Devonshire 
street London W C ) 

S. Chllbrste the spirometer which measured the voloine 
of the expired air It was found that the splrometar 
registered oorrectly only if the volume paaeing through 
it did not exceed jOO Utroe per hour 

5 Analyse the gas samples m duplicate on two dlfierent 

]&ldaiies and in order to cbeok the effioiency of the 

apparatus an analysis ot air was done before and after 
analyses on the speolmena from the Douglas bag 

4 Kemove samples from the Douglas bag within 16 inin 
of eofieoUng tho expired air in view ot tho ease with whicih 
carbon dloride permeates the rubber lined bag 

6 Test the Douglas bag for absonce of leak. 

Closed eireuff method —I have used in this atndy 
mainly the Benedict Both but oIbo the BritlA 
Benedict {monntactured by H E Hendrick, 6 Lodge 
VUlas 'Woodford Green Essex) and a full description 
of the former machine ia given by Both (1032) The 
Benedict-Hoth apparatus with the entire closed 
circuit is shown in the Figure 


oxygen absorbed is calculated by noting tho fall In 
the spirometer helL 

Theoretically the o xyg en consumption measured 
by either of these methods should he e<ittaUy acoorato 
hut Hunt (1026) found the closod-cironit method to 
give results 10-12 per cent higher than the oiien 
olronlt His technique however seems open to 
criticism in that no control was done, showing that 
hli subject sheat output was constant over tbe oxperi 
meqUI period. It would be tempting to explain at 
increased oxygon absorption wi^ the closed-circuit 
techniqne by postulating a solution of oxygen in the 
semm due to on Increased pressure ot this gas in. tho 
lungs and the stimulating effect of high CO noentratlona 
of oxygon upon tho metabolism j 
but neither m fact takes place 
Benedict and Higgins (IQlllfonnd 
as did Lavoisier and Seguin In 1789 
that no increase in tbe metabolism 
took place by breathing pure 
oxygon. Zunts (1003) and DnBols 
(1030) have shown that except In 
cases where there is a disturbance 
in the oxygon-carrying capacitv 
of the blood breathing oxygen docs 
not Increase the amount of oxygen 
in tho arterial blood 


It was docidod to re¬ 
investigate tbo acoomey 
and tho relative advnn 
toges and disadvantages 
of tho methods com 
JDonly employed in 
estimntinp the oxygen 
consumption 


Flutter valves are used to direct the flow of air *nd they 
permit a flow in one direction only A kymograph u 
ettaidiod to record tbe moveiiionts of the spirometer 
bell and tbo drum ia rotated by clockwork Tho drum Is 
coimred with a paper 


I 


chart vertlcallr ruled nrto 
accurately determined- 
one minute spaces thus 
no watches are neoessary 
to record the time of an 
experiment 

The graphic way of 
roeamirlng tlio oxygen 
consumption Is of great 
Importance and any 
cloiod-circalfc apparatus 
tliat does not have a 
kymograph cannot bo 
oonsldcrwl uccorete The 
principle of the Benedict. 
Both apparatus lies in Its 
splronieter boH having a 
diameter of 16 24 cm 
By calculation It can bo 
shown that tho are* of 
cross soctlon-of the spiro 
meter bell ia 207 3 aq cm 
Tliua when the level of 
the spiromoter boU falls 
1 mm In an expenmeot it 
means that Jt>73 c cm 
oxygen liave been oon 
■urued and this at a 
rrspiralory quotient of 
0 82 (tlie cnloriflo i-alue 
ThepriDcljiJaof tieBmedlrt JJathre- ot 1 litre ot oxveen is 

(V»alno-•nli-rw.i^aF* Hr^nnU /1 aval < a... . . ^ 
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reading is taken tins would be equivalent to 1 calorie 
per hour Ih an experiment, therefore, the fall of spiro 
meter m G mmutea when calculated in mdhmetres can be 
directly translated mto calories of heat output per hour 

Before beginning the metabolism studies all 
apparatus was carefully calibrated by an alcohol 
check and details of the method have been pubhshed 
(Barrett and Bobertson 1937) All maclunea were 
found to have a very high degree of accuracy with 
results varymg from 99 5 per cent to 101 per cent 
of theory All kymographs were tuned with stop 
watches of known accuracy and it was found necessary 
to make some adjustments m three of them It was 
found that carbon diosde could be detected in the 
cuculatmg air after passage through the soda lime 
when over 100 tests of ten mmutes’ duration had heen 
done, so in practice the soda hme was changed after 
80 tests to ensure purity of the air 

' THE COVDITIOirS 

There are various factors that influence the 
metabolism of the body and the chief of these are 
food, digestion, work, rest, heat cold, and fever 
The standard conditions were those for so called 
“ basal ” or “ standard ” metabolism, by which 
the subject had fasted for twelve to fourteen hours 

THE SUBJECT 

In comparing the two methods used m determinmg 
the oxygen consumption it is essential to determme 
that the oxygen consumption of the subject employed 
IS constant over the experimental period The 
observations were carried out on IMiss A A , who for 
the past seven years has attended this laboratory 
three times a week to allow me to measure her basal 
metabolism Her heat output is constant over a 
period of at least 14 hours, remainmg m the region 
of 58 calories per hour 

TECHNIQUE OF EXPERIHENT 

In otder to avoid any upset that might be caused 
by changmg mouth appliances when switchmg over 
from one method to another, it was decided to use 
the same mouthpiece and nose chp throughout, 
without removal durmg the whole experiment 
The switch over from one apparatus to the other 
was done by arrangmg convement tubmg and valves , 
thus at the end of a reading on the Benedict Both, 
the inhalation tube and exhalation tube were dis 
connected from the apparatus and mto the former 
was inserted an mlet valve and mto the latter an 
outlet valve The exhalation tube was then con 
nected to the Douglas bag Miss A A had no 
knowledge when the change-over took place, nor was 
she aware of any change m sensation throughout 
the hour the whole experiment was performed The 
sequence m which the types of apparatus were used 
was (1) Dougins bag for 10 mmutes , (2) Benedict- 
Eotli for 10 mmutes , (3) Douglas bag for 10 mmutes , 
(4) Benedict Both for 10 mmutes 

ItECORD OF EXPEBIMEST 

Barometer reading 752 mm , room temperature, 
22 5° C , barometric factor = 0 803 , calorific value 
of 1 htre of oxvgen at a respiratory quotient of 
0 82 = 4 825 calories For the purposes of this 
comparison it was assumed that the respiratory 
quotient throughout was 0 82 but the significance 
and relative importance of this assumption will he 
discussed later 


First open-circutt experiment mlh Douglas bag — 


Volume of air expired In 10 minutes 


= 61 

75 

litres 

f 

COj 

mm 0 

71 

% 

Analysis ot expired air < 

0 , 

“ P 

49 

67 

tP 

1 

Ni 

=. 79 

SO 

0 

Oxygon absorbed 21 14 — 17 49 


= 3 

65 


68 

R Q (respiratory quotient) j-gj 


- 0 

74 


By assuming R Q ot 0 82 Instead ol 

0 74 





tho iinmber ot calories por hour 

— 61 75 X 0 S93 X x 6 X 4 825 


“ 58 3 calorics 

Ftrsi dosed^ircuU expenmerU unih Benedxct Both — 
Spirometer temperature 

Barometrlo factor •= 5 895 ' 

Rise of oryeen lino In six minutes 04 5 mm 

^YlthRQ'0lS3 calorie output per hour - 04 5 x 0 895 

-» 57 5 calories 


Second opeti^circuii experiment with Douglas bag — 


Volume of air erplred In ten mim^es 
Analysis of expired ntr { 


Oxyuen absorbed 21 07 —17 70 
2 74 

By assuming R Q of 0 82 instead of 0 81 
the number of calories per hour 
3 37 

C6 4 X 0 89S X Yoo" 6 X 4 825 
” *» 58 3 calories 


CO 

!=• 

2 77 

0 » 

mm 

17 70 

Nj 

mx 

79 63 


tr. 

3 37 



0 81 


60 4 litres 

o? 


Second closed circuit experiment icith Benedict Both — 

Spirometer temperature — 2S O 

Barometric factor 0 S9J 

Rise ol oxyiren line In six minutes «■ 04 mm 

Assuming R Q 0 82 calorie output per 

hour "• 04 X 0 805 

— 57 2 calories 

A comparison of the heat output of SIiss A A 
by the different methods is given m Table I 


Table I —Seat Output 


Time (a iL) 

Method, 

Hoat output per 
hour (calories) 

9 0 -9 10 

Douglas bag 

68 3 

913-9 23 

Benedict Rotb 

67 7 

9 25-0 35 

Douglas bag 

58 3 

0 37-9 47 

Benedict Roth, 

57 2 

1 


A companson of the open and closed circmts demon¬ 
strate that verv close agreement is ohtamed The 
relative advantages and disadvantages of these two 
methods of estimatmg the basal metabolism can now 
he conveniently summarised imder the headmgs of 
(1) respiratory quotient, (2) the effect of hreathmg 
pure oxygen on the metabolism , (3) the accuracy of 
apparatus durmg the experiment , (4) the time 

mvolved m the oaloulation of the results 

'Respiratory quotient —It has heen stated that the 
fundamental objection to the closed circmt method is 
the necessary assumption of a respiratory quotient, 
and the respiratory quotient usually chosen is 0 82 
or the one of theoretical basal conditions In the 
case of iliss A. A the E Q of the first open circmt 
experiment was 0 74 By assuming the B Q was 
0 82 the calorific value of a litre of oxygen was taken 
as 4 825 calories and the calculated heat output 
per hour was found to he 68 3 calories On the other 
hand if the actual E Q of 0 74 had heen employed 
the calorific value of a litre of oxygen woifld then be 
4 727 calories and the calculated heat output per hour 
would be 57 1 calories or only a difference of 2 per 
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cent In the flnnl reenlt. The objection to the 
assumption of a respiratory quotient tborefore appeora 
to be of little practical consequence 
The comparison betrveen the two methoda of 
determining the beat output of iUsa A A ■was carried 
out on five different oocaaiouB and it was noted tbat 
on all occasions tbe R Q was different in tbe first 
and second open-circuit expenments Tbe resuits 
are given in Table 11 There was no question tbat 


Flrft DoofUa bAff 
experiment 
riwt obeorm 
tlen made 


Table II— HeBpiT^Uory Quoffent 

ILQ I HQ 

Second Doittlaj bat expert fO Si 
ment Tbo tblm oboor-1 0 81 
ration made tbe motitb^O 81 
piecoen.dQOM-cllpbawvtQs) 0 S3 
Umh applied lor 6 min \0 81 


0 W 
0-78 
0 7i 
’ 7M 


\§ 


0 82 in tbo closed-circuit method does not npiKsar 
to introduce any error in tbe calculations 

3 Tlie respiratory quotient obtained with tbo 
Dougins bag is probably inaccurate even m a trained 
Bubjeot in short-period experiments such as are 
commonly used in most laboratories to determine tbe 
basal metabolism 

4. The closed circuit possesses many advantages 
over tbo open circuit In that it is muoli more rapid 
and a ready means is available for testing of tbe 
apparatus during an experiment 
I wish to tlionk Jlr Knott of J W Benson Ltd , 
Ludgate Hill London^ for tho advice and ]>elp }h3 haa to 
freely driven In connexion with the kj-moffraplie and Prof 
E C Dodds for hU cnticiam of tlds paper 


llisB A A was unaocustomed to tbo test for by the 
time these experiments were carried out she bad 
taken part in 700 similar testa These results seem 
to confirm what Benedict ipersonal communication) 
has maintained that tbo mtroduotion of a mouth 
piece and nose-clip or the application of any face 
appliance alters tbe carbon dioxide output and thus 
vitiates tbe measured respiratory quotient In sbort- 
penod experiments It appears therefore tbat by 
assuming a R Q of 0 82 a correction rather than an 
error is being introduced into tbe calculations for 
tbe chances ore tbat the measured R Q In a abort- 
period experiment of 10 roln la fallacious The 
above observations suggest that even In tbb case of 
a trained subject tbe carbon dioxide output becomes 
normni only after tbe mouthpleoe bod been appbed 
at least 16 min 

Effeei of bTtfrthiitg pare oxygen —Objections have 
been rais^ to tbe closed ciixmit type of apparatus 
on tbe grounds that tbe breathing of pure oxygen 
alters the metabolism Evidence by Benedict and 
Higgins (1011) and others has shown tbat oxygen does 
not stimulate metabolism 

Accumey of iHe npprtraiia during an expCTSmenl — 
With tbo closed-circuit type of apparatus a test for 
tightness of tbe apparatus con eosUy be carried out 
during the actual determination Tbe test consists 
of placing a 50 gramme weight on tbe spirometer 
bell and watching for evidence of a sudden fall in tbe 
volume of enclo^ oxygen This Is a most delicate 
tent for a leak No such moans can bo applied to 
tbo open-circuit method, which is a very serious 
disadvantage 

Tima tnrolcfd tn tko coleulaliojvs —^In tbe closed 
circuit method tbe calculations of tho basal metabolism 
from tbe kymographlc chart of tbe respirations take 
about two or three minutes At a glance Immediately 
tbe test is completed it can be determined whether 
tbe test is satlefactory or not and a further reading 
required In tbe open-circuit method after tbe Tolume 
of tbo expired air has been measured and a sample 
taken tbe accuracy of this method depends upon the 
analysis of tbe sample which is done in duplicate 
If two determluatiDus have been carried out on tbe 
patients this moons four gas analyses and in addition 
the Haldano apparatus must bo checked by an 
analysis of room air Tbe labour and time Involved 
by this necessary procedure is enormous and it It 
only alter this work bos been completed that ono is 
in a position to determino that the duplicates of tbe 
boat output of tbe patient agree sufficiently to watront 
no further tests 

flmniAUT 

1 A comparison of tbe closed and opcn-clrcnlt 
methods for dcterminlnit the beat output has shown 
that they arc liotb equally accurnto 

2 The assumption of a respiratory quotient of 
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AUSTRALASIA 

(PEOV OUR OWX OOnilKaPOirDEKT) 


POUlfE/iTlOK 07 QDZ£N8LA1II> MEDICAL BOIIOOL 

Pos the flrat time m fifty joan a new medical 
school has been founded in Aastmlia tbe manguration 
of tbe faculty of medlcme in tbe University of Queens 
land being the first ceremony of its kind since'the 
Adelaide school of medicine was opened in 1886 
Tbe oldest school In Australia, that of Melbourne 
was opened m 1863 the Sydney school following 
twenty years later 

Tropical hvgiene and medieme will be a com 
pulsory subject in tbo undergraduate course of tho 
new schooL Tbe fact that roughly half tbe area of 
Queensland he* in the tropica accounts for this unusual 
feature. If as is expected about 40 medical students 
In each vear enter the Queensland medical school 
there wllJ bo a total of over 200 students altogether 
The numbers attending the older Australian medical 
eohoois are Sydney 632 ilolbonnie 600 and 
Adelaide 120 Preliminary matnoulation is required 
of oil entrants to tbe modi^ school of tbe University 
of Queensland and tbe requirements are so framed 
as to encourage future medical students to study tbe 
subjects that will be of most use to them when they 
enter the faculty Omtrary to the usual practloe, 
Latin is not compulsory a choice between French 
and German being allowed. As tbe groatest volume 
of medical literature outside their own language is 
written in German students are recommend^ to 
study that tongue, ilathomatics physics, and 
chemistry arc compulsory though only ono of tbe 
flatter two need be taken at tbo senior standard In 
the other medical schools of Anstmlia all tho Insti 
tntiona necessary to the education of medical students 
arc situated in dlilcrcnt parts of a largo city thus 
involving much waste of time In travelUng from ono 
to another The Queensland medical school has tho 
advantage of having in Brisbane a 600 bed hospital 
comprising all tbe necessary dopartraents Including 
a children s hospital a modem maternity Iiospilal 
and a hospital for Inleotlous diseases besides 
nrovlUing tho usual training facilities of a goneml 
hosplt^ Tho curriculum of tbo now scimol rorrics 
out tbe suggestion* made in tbe recent report of 
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dealt with a lot of poor stalled folk brought out of 
Hongkew and Yangtse Poo, some i\ith old festering 
wounds Dysenterv has become rather bad I thmk 
there is httle doubt but that it is duo to the enormous 
number of flies which hai e come over from the 
destroved areas, where there have been largo numbers 
of corpses ' 

Pohco ohserv ers ai er that immense numbers of 
Chinese ha've been herded mto alley ways and simply 
machme gunned down It is verv significant that 
when the public health department demanded passes 
to got in and collect corpses for destruction the 
Japanese absolutely refused to let them in, and stated 
that they were going to do all that themselves 
Naturallj this is taken to mean that thev do not want 
it known what they did in those early davs in Hong¬ 
kew and Waj^ide, and as we cannot get anv real 
news yet of the Medhurst huUdings no one is allowed 
there We know that vast areas have been burned 
out 

To day there has been furious fightmg all along the 
Pootung shore and across from the Bund The 
Chinese had brought up guns back in the Pootung 
area but started out with a lot of Bmpors, creepmg 
up and opening fire on the Japanese gunboats beside 
the Garden Bridge and the Japanese consulate nearby 
Baxter from the Mission hudamgs and EUiaton from a 
high budding near both saw the whole mormng’s 
work Thiee Climese shells went Into the Japanese 


Consulate Another hit alongside a cruiser There 
were several shrapnel bursts over a gunboat and a 
Japanese boat was sunk There is a^long hne of 
Japanese gunboats all down the iivei and they all 
hurst forth plastering the Pootung shores and smash 
ing up godowns and biuldings Aircraft were also 
busy, bombing away The noise uas prettv fifcrce, 
especially ns it was near at hand (It is quite u 
business trjing to telephone with all tlie rou ) A 
shell fell in Peking Eoad this afternoon but did not 
do a great deal of damage Nine Chinese and one 
Sikh were brought in by ambulances 

I had a letter from Harmon He and his family are 
m Hong Kong after nn excitmg trip down the const 
They rescued a Japanese from a scout plane uhicli 
fell mto the sea near by They ran out of u ater and 
food and put into Amoy for more After leaimg the 
family at Hong Kong Harmon started out for 
Shanghai Tlic steamer was caught m a great 
typhoon and blown ashore Harmon was one of those 
rescued, and returned to Hong Kong to await another 
chance of getting here 

The thud flotilla Japanese Fleet has been filing 
all day fifty rounds heavy to one Chinese hght round 
Planes droppmg bombs all over the place, but when 
they stopped at 4 30 P M. for tea the two Cluneso 
trench mortars at once reviled and restarted, and 
even the machine gun recommenced at the very place 
it had first been in 1 


1 


THE SERVICES 


SHOBT SEE VICE COMMISSIONS EOE DENTISTS 
The War Office announces that applications are 
invited from dental surgeons for appomtment to a 
limited number of commissions Candidates wfll be 
selected without undergoing competitive exammation 
and wiU be required to present themselves in London 
for mterview and physical exammation towards the 
end of October They must be registered under the 
Dentists Acts or Medical Acts and be not over the 
ago of 28 Successful candidates will be given short 
service commissions for six vears, when they will 
retire with a gmtuitv of £1000, unless they have been 
granted permanent commissions Permanent com- 
imssions will be gii en to officers selected from those 
who wish to make the iVrmy their permanent career 
Particulars of the conditions and emoluments and 
form of application mav be obtained by post or m 
person from the Director, Army Dental Ser\ice, War 
Office, London, S W 1 

BOVAL NAVAL MEDICAL SERWCE 

Surg Comdr P H Ward transfoiYed to Emergency 
List 

Surg Lt Comdr R C Foster to bo Surg Comdr 
Surg Lfs (D) N L Parrj to Victory for R N B 
D C Howe and W G Smith to Drake for R N B , and 
J B Kmght to Qangee 

Surg Lts (D) for short somce W H Bam (Glasgow 
Dental Hosp ) R W Ellis Smith and J B Inverdalo 
(Bristol Hnii ) and P V Peatfield (Guy's) 

Sir C P Hicks of Huutmgdon Iins bwn appointed 
Admiraltj Surgeon and Agent for Huntingdon Mr 
J W J IVillcox of Glastonbury, for Glasfonburv, and 
Mr R W Riddlo of Sliorohnm, Sussex, for Shoroliam 
nOIAL XAVAL VOnUXTEER heseiive 
Sure Lt Comdr W H BobertstoRNB Doionport 
Probj Surg Lt W I D Scott to be Surg Lt 

ARMY MEDICAL SERVICES 

Col R C Priest, JID PRCP.KHP, Professor of 
Tropical Jlodicine Rovnl Army Medical CoUogo and 
Consulting Pliisician to the Army, will be promoted to tlio 
rank of Jlajor General {supomumemr}), with effect 
from Oct 13tli, 1937, and will continue m lus present 
appointment 

CoL Priest received his medical ednentlon at Cains CoUeee 
CamhridTO and St Thomas s Hospital Ho Joined the ILAAIC 
In 1900 was promoted major In 1921 hmvet It-col In 1931 
snhstantlvo It. ool In March 1034, and brovet-col In the next 


month Ho was promotdl colonel this vear Ho served In 
India Mesopotamia and Egypt dnrlng the Groat War Ho ivas 
oppolnted K H P In 1031 In 1930 ho was oonsnlting physician 
to tho military forces In Palostlno with tho rank of tompomry 
oolonol Ool Priest was appointed Professor of Tropical 
Modlclno and Consnltlng Physician to tho Army In Jnly this 

ROYAL ARUrV SfEDICAL CORPS 

Lt (on prob ) E W O Skinner is rostd to tho estnbt 
and confirmed in his rank 

AHMT DPNTAl OOEPS 

Short Somce Commission R C Fraser to be Lt 
(on prob ) 

TERBtTOBlAU ABWl 

Lt Col and Bt Col D Dougal C , from T A Res 
of Off , to comd 6tli (Wostom) Gen Hosp 

Maj and Bt Lt Col L Mol AVeoks, jl C , T D , to be 
Lt Col and to comd tlio Ist (Nortborn) Qon Hosp 

Capt A A Eagger, from T A Ros of Off , to be Lt Col 
and to comd 0th (Soutliom) Qon Hosp 

Lt J H Hopper to bo Capt 

The Efficiency Decoration lias been conferrod upon the 
undermentioned officers under the terms of tho Eo\ al 
Warrant dated Sept 23rd, 1030 Lt Col J O 

Thomas M C , Maj and Bt Lt Col J Marshnll, M C , 
and Maj W B Martino M B E (ompld Edmburgli 
Univ Contgt Sen Dii , O T C ) 

ROYAL AIR FORCE 

Wmg Comdr H S C Starkey, O B E , is placed on tlio 
retired list 

Squadron Lender A A Townsend to No 6 Flying 
Training School, Soalnnd for dutv ns medical officer 

Flving Offrs promoted to tho rank of Flight Lt G B 
MacGibbon, D F S Shaw, C C Barker, and C E G 
Wicklinra 

Flving Offr J R JIoMHiirtor to No 3 Armament 
Tmuung Camp, Sutton Bndge, and F V Mnolnino to 
RAF Station Digbj 

R M Hownt 18 granted n short sen ico commission ns n 
Fhing Offr for three years on the active list and is 
seconded for dut> at St JIan's Hospital 

Denial Branch —^F C AV Rudd is granted n non 
permonent commission as n Flnng Offr for three years 
on the nctivo list, and is seconded for duty at the Liverpool 
Dental Hospital 

AtrxnnAiiY air force 

No C16 (Countv of Surrey) (Army CoSperntion) 
Squadron T Crowley is granted n commission ns 
Fljnng Offr 
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Wb have been requested by the authorities of the GenenU Medical 
Council to publish the following list of registered modlcal practitioners 
•who hod not "when the list -was sent to press, replied to tetters ■written 
to them on behalf of the Council under Section 14 of tho Medical Act, 
1868 in order to ascertain ■whether their addresses on the Medical Registor 
are still correct The date given after each name is the date of original 
registmtion the qualification given is the principal qualification 
registered hy the practitioner The letters (E) (S) or (I) indicate 
■whether the practitioner ■was originally registered In Englana Scotland 
or Ireland j and the expreesion (CoL) or (For) indicAtes that the 
practitioner is registered in the Colonial List or in the Foreign list in the 
Register Any practitioner ■wherever resident "who finds lua or her name 
in the list should write without delay to the Registrar General Medical 
Council 44 Hallom street Portland place London W1 nnless he or 
she was originally registered in Scotland. Practitioners originally 
registered In Scotland should write directly to tho Registrar of the 
Branch Council for Scotland 44 Queen-street, Edmhnrgh 2 The 
name of every practitioner m the list from ■whom a further comnmni 
cation is not received at a very early date ivill be omitted from the 
next issue of the Register in accordance mth the provisions of 
Section 14 of the Act of 1868 

Oool aoolam n M R-C-St IfiSifE} 
Qoro, Ltoael (tormerir QommUe) 

ich{r> 

Ootthloibronah. Clande, DJJ ^»9fE) 
aoOTa,JobAnN BaMD IWSfl) 

Qow li^lbatd U D IVUIOV. 

Onc« LJLOP ScS.lOOSa) 

Qrwf AndrewannA P . M D , IW!^) 
ariAn BUsche O O U B . 

OrlfflOit Arthur y. U It OA. 10rt(E) 
Qaao JohnO U D . mi(B) 

Qarner Artbor L Uu 1901CB>. 

Dali Artiiar J MB. lOii (E) 

UMJ OeonroJ A L-It 0 P «8 IBOia) 
BiB PbUni, M B.. 1«3<E) 

HsUanui katbkcnM U H.CA. IrtefE) 
HsmlUon, DeoiiU O 1IJI.OB 1938 X 
Hammer Norroan W,M 1P34(X) 

Hetman, «;8^1890(li 

UarWnaoti, Jamre L JUOa* A 6- 

1888 a) 

HitrUcra rrefUT A., HJD_^ 1914(1) 
Birdater FredoHck Q D l,A> lU g ^ 
1W7(EJ 

IIarr«r Bodolplnu "W MB..ll)0fla) 
Herri* Arthur O II-, M It OB lUlfB) 
Barrie. B«iuidotte, LBCJ' Sc 8 
1893(E> 

rracTli Derld B !>., U B , IMfta). 
Barrieon, Ctiarlra, M R cA, 1883(E) 
Bane Bkxmor UA., 103u£) 

Harwood. Harold D Oiir 1000(E) 
Har Thomaa H FlLoA IMIIS). 
Harea.JohBJ B-R-OpAB 1918(1) 
Harea WUUam B^ M.O . I8SS(I) 

Bead, Eroert E *1 R-OB IBSImE) 
Becker OttU !■., M R,o a, lW9fE>. 
Berternan John T L R 0 fc 0 
1910(1) 

Heiron uWfffr* M , M R OB , 191*(T) 
Helrahbcnr Pwrl M MJl cA. IVM(E) 
Heiacr Arthur 1/, M41.CB , 
lielmr All IITUOA-lOTfilfc). ' 
Bcndrr John M M.B 1008<8) 

Ucrrtdffe (lira ) llarvoret A L ((ormerlT 
Buckner) M 1).. 1»V6(E) 

Hesaer JanwaD-ll n OA 18W(B) 
Bero* Ftn*d.,Liuop a a luuao). 


Ueurd EmUe A O. MB, 1018(3) 

Booth ^\mla2ll.MB. 1938(3) 

Btmrke. Jamee J y 1>RCP 4: 8^ 
1897CI) 

Bmddon wmUm L , M R OA 1SS4(B) 
^adoD. Arttrar J 8 MB, 19U1<£) 
Brawla Edward 0 M D m3(E} 

Cartoton, Qladrs O. MB 1918(8) 
CbUbolm Alexander S L.MA. 1010 
(CoU) * 

Dalr Thotnae.M B .1937a) 

Dane* Per«T v . M R CAn 101KE) 
Dodson, Otio^ s M3CA 1807<E) 
Durr^MUarM M R.OA 1033(E) 
ErakliM. Wiaiam A. MB 1030<3) 

Fair Afleen MB.lOSacD 
lafrcbBd OMr^e O M rIc. 


lafrehUd Oeotve 0 M ItCA II 
Falklner, John Med PR-OA.18 
Fniinln hewla E. X R 0 P AS. 


A 1014(E) 

" 1890(1) 

.. . _1898(1) 

I'artiabaraon. AiexanderO.,31 1) 1800(8) 
Farrar Pwex B MD lOtl^) 
l^arrel] Mary J M D.. 1918(1) 
lell,FraiiJiJ L R-OJ* AS 1919(8) 
Fenande* PraDdaoo L K.C P A 6 
1883(8) 

Flndlater ChrUUna 0 , M B 1034(81. 
llnexan, Laurenoo P J L nJj.P 
1878(1) 

Flrher \aoar* M , M3 1010(1) 
FtU-aetald,GcrBldH MROA,1016(E) 
FltaOerald WUllam MB 18l)i(S) 
rttiBlbbon Maurice M B 1904(1) 
FltxpBLrick Eraeat B L R-0 PAS 
1887(8) _ 

Fleming, (Mra.) Muriel K , M D 1018(8). 
Floycr. hUUo 1) M ILOA , ia78(Bi . 
Ford, bonaldM LRCPAS IWKRf 
tor^am Benrr J LAIAAA. 1937(E) 
iortter ^^lllUm A doV.MD 1001(1) 
lorartio.Cbarka-MD 187S(I) 
lowter \\uilamM M B , 1914(8). 

Fox. Pwox B , M B-O 8 JO^BlE) 
Froebalrn Robert J, MB 1887(8) 
Ireeman Jnteph LBCP tS 1890(8) 
> reer, Robert al MA 1893(8) 

Alexander M-.M RX3 B 1874(E). 
iohen, I-atrlfk L L K CJ* A S. 

1933(1) 

4 oUertoo John A MA., 1033(9) 

Oallleton Alfred T , M B 1808(8) 
UanwsUh Hujrti T L R aP A 8, 
1891(1} 

Gamble, Annlo M , M B, 1938a) 

Oane, KoelO C , 4 RJ:a , mi(E) 
ClartlhacT John. M B , 19li(I> 

OarUud John C M llJDA-, 1034(E) 
GrOTwe nenrr. 3IROA iaS7(E) 

GlbUn Arthur L.LA-CI AS 1010(8) 
giU, Jamee \\ M U 1931(d) 

Oltoanl, Joaepb, >IA , 1684(1). 

Gluck Hittan M B , I934(E1 
Glyim ArioU.MltOA 1933{E) 
OinrlD kdwari, 31,1)., 1038(4.) 
Uoldeworthy IkTtha U (formerly lAW 
ler) MA 19340) 


Morrla), MA- lOlB(E) 
ninrlni Edward/ LjV B , 1030(1), 
Ilhislni Hubert M ILOA \888(E» 
Hlll.WUtredA MA., l»3ia>- " 

Hfnde Alfred D Jl if 08., 1S8«{E) 
Hobaon Edwerd E. Ml) ItlW)^ 
Hocken. Donald P., M 1) l»"l(L), 
lloean W*ry CK F R OA. 1931U) 
Holme*. Bemard \\ ,^31 R.0A1 WoeCE). 
Boom 

lloptln DenfaA B.. UR CIA lOsME) 

“rasMBf ^ 

Boeny Sloftato H 3l R.OA. 193lfE) 

HouHi Herbert B.,51 r:q51i«TO 4:J, 


Horkry 6x\\ E, MD , 10130) 

Hntdjeir*. JIaroJd J 11 H43A , 189S(E>. 
Uynea Tbomai O.. MA.. lOSUtl) 

Irvdalc Jabc* P , M B_ 1891(E). 

Umofl All MJLOA., lMT(Bi 
lyemrar, Mandayam A. P A 8 

1919(3) 

Jact, Alexander P., L R OA & S. 
lOUO(S) 

Jacob* Martin H M-R-OA 193l(^ 
JaraaBsar Deonard 0 LAIaALA, 
1W37(E) 

Jain Boner*! D LJIAAA. lOOTCE) 
Jame* Bamnel. L ROA A 8,19i3(E) 
Jameaon Emeat T , M D 1007(1) 
JamloaoD Arublbald LAA... 1867(E) 
Janaen van Vunren MJrlam m.b 
losira) 

John Darid M R.OA, 188S(E) 

John Thayll 0 , L R OA A 8 , iej3(E) 
Johnson AJb^ M D 18ll7(£f) 

Johnston Hurt O A MB, 1933(1) 
Johmton. wTlUnm MA ItfelH) 

Jono* Anmimi M il R-OA., iy37(E) 
Jones, Daniel M MB ISSofE) 

Jone* RltfrcdH G., MA , 193 jJ(E) 
Jonea, WlUUm \\ , MA CJA , 1000(E) 
Jowcli Abraham il Il-<^A i0S4(R 
Jubb Archie \ M-R CA 1003(B) 

Kahn. Abra ham L., D R OA S: S. 
2033(3). 

KAk. Jalnath MB.lOSlfE) 

Kamebom Nal, M U.OA iQl (E) 
Keenan, Edmund J ,41 B , 1030(1) 
Koeaa, Arthur 4LR-OA , 1883(E) 

KeUler WTIliam, F R-OA , 1888(8) 
Kdth, Hush, D n OP & 8., 180^) 
KeiaTLar Tarabal LROA 4t 8. 
1938(8) 

Kclleher Julia L., MB lOlSfl) 

Kendal) Ernest R, MA. ISOMB) 
Kendall John TV M R-OA , lOirfcE) 
Kennedy Frnnd* P LROP & 8 
__ 1013(1) 

Kttmedy FradertekTV .MA.,'l80ia) 

Kennedy Patrick J . M B . 1935(1) 
Kennedy RorofA MR.08 1038(E) 
Keenrtsan Sarrteld P , MA_ 1910(1) 
Khan Abdn) namldjMA.CA , 10i4(E) 
Khan llobAmmad B.,M B , ibsi/E) 
KhlBhln. Anl. E 8 ^ lKoJ* 6 8, 

KUIen ilary J B MA , 19^fE) 

KJlro© Sidney H J-, M fi,, 1W0B(E) 
Klnrald Fredertok M R.O^R 10ri*(E) 
Klnir Dtrnxlae M MB., 1M4(£) 

Iflnc, Edward P , M B , IWO(I). 

Klnjr Gerald Q.MA (jA , 10*8(E) 
King.Tbo^all V„M UbA lOlfifR) 
Kirlland tJ^ld D M R OA . 1033(E) 
IvJeln Andjw J \ L R.(ir t g 
1934(E) 

Knight, Robert O MR OS 19S3fE) 
Kntm^ Robert, M ILljA. 

Kohler Theodore MR.OA~ lB38rE) 
J»je!tm«rer Mart miatwa. MAJ)A- 
1938ra) 

Krlge JohanneaF ran TV 1IA..1934(I:) 

Laeeiy Jack TV., M R OA., 1933(E) 
Irfim^^^Jeaudaaan S LILCA & g 

Lane Ala^der,4‘R.OA- liSKE) 
Lna*alle,OtorlaaF..I 8 O-ILD , 190J(E) 
pMren^ Noel 4 .. FA OA . 19;J4(E) 

LaTln. Miehael 4 , M B ijJiwi)' ' 

Law John ^M 10*0(8) 

^leraife)"™™ ^ D-ROP & a 
^t«LM RCA., 1901(E) 

1*1^ Fn^B MB.llMjfifL) 
Lel^^^low Vlrlan fl LllCA 

Lewln Bruoe F ilRCP I9*9fe) 

JwSlS) ■' 

UoTd JohnT. IOlo 8 IBtutEL 
isbbTs) " ^ ^ iixjj> t a 

M n CJ- 1883(E) 
IE I). MJlCjJi 

IrfUff Jo..ph J. M D. I89ia) ,1^.. 


■ j: 8 ., 



“ ?roi ?»»^ “ ‘;^’„ »S »«VT'"”'® 

_iA •minctuate Wb ..^.^..a’B teactmg ^ 


[ocrr -. ^““■ 

___ThTBUPPOBed^Bt I 

do not r«“f’fi,etvu 8 e I partxc.ilat Dtand 

tnedicine ^efficacy oi , - ^tis gained tlie 

tliat 1 deploy P«8en\f”'Yor am I alone 

of psycliology s^cliotlicrapcntiste -i,„iouv m 

aBcendancy of tPe ef 

rr,-ff tjeBSxmistac ^„d t! 


tliat 1 . at tte pre®°“” " "wor am 1 mono 

of psycliology s^cliotlicrapcntiste N ^^^^togy in 
ascendancy ^Jview of tPe s latest of Pro! 

iSSfsssjSs. sSs^^stiiii 
;;S=S'?~S5ii’“ HSSfsSBgti' 

ceases to °® i,y deduction antt inferenta^ ^ the doeto ^neral m td® ^ 

juhconsciouB IS oy based on ^ psycho 

i.„„wle,dce of „ipaTlv suh]ecti ,, gt he 


,nd ^ieti y°- -ooscions — ,^cc lil^® 

'eases to t)® , deduction and uiferential 

Buhconseious is^y ^'^^wctive H 

Ijno^ledge of clearly en^l®®\e6 ^onld not he 

ttxe Se^d true a reflection^ 

d.»» 


^ectively orvn unconscious 

le psycho analyet ^ 

emg so ^ -Ondiluted mg of the 

1 mterrupted ^ jiopcal as ^ oiote I would 

^ the head to hsten f ^"J^alysis myseU 

^etotaller « \ he m need of ana j ^as 

become eo^^f ^^^^much, I mteneej^ '^^at do you 

•*“' ’5 * 

^ <‘^he psyolie anal^^^ f their days m 

^vhich too spend the rMt u^Tonting 

“ Otree m the s^® collecting old la 

the happy P^'^^ 

’^^r^ftlatyoumea^^^^’’ j^^l,er, ca “ 

“ Completes, game ” -w^en two P®®^® 

lach agwemeri' ^ 

- an end ^ * - -r .t. 


SteCap^^^^^ partnffl- 

must ^P®^^octor’s dilemma is ^^^odem ai^rld 
But the d general in oSer his pj *-i®nt 

mstance ®^au has no pint®®®? ^^ offer him Over 

The niedi^ ™ , -world tias n®n ^ ohsorvations, 

becausethemodern^^^^ ^\®^°X!enceB, of which 
■whelmed hy ^gg^^ctions, and ^ search f®r any 

Tneasurements. _ no time gpec 


The meoi^-•- ^orld has uu.-- ohsorvanous, 

becausethemodern^^^^ ^\®^°X!enceB, of which 
■whelmed hy ^gg^nctions, and ^ search f®r any 

measurements, -j^^g no ti™ , ^ by its spec 

lienee is made np, n Dazzled ^ow 

miderstandmg material plan taut plane 

^nlarsu^c^®®^ ttatf^^ for his 

Uttloitcauhe p n ,g ^thout a 

oi his inner W Tcflections—^ 

country — 


' ^nv ana 

le waj ^ * t 

nlvntion ♦ -ontlv hroho out 

'™ fmm ?«!"““ *VS m P'S”??'® .^.U 

"«“nSw «■“' S^«»« 

P ‘5 W ” “pm??”*’-""-“aJ 

vrhich , tu® centuries^---- 

chaugerotht_J;:^.^^ 3 ^^^ ' 



TUB LAWOTrrl 


XATIOXAI. ITEALTH OAMPAIOK 


[OCT 2 1937 825 


NATIONAL HEALTH CAMPAIGN 


The IoUottIuk aro extmct« from aTtIcleft contrl 
buled br medical men to tlio ipocial National Ifenltli 
Number of the Ttmts published on 8cpt 30tii in 
support of the Govenunent 8 campaign 
Sir Farquhar Buzzard on the Doctor In the Home 
the flmctiona and re*ponflibIUtl« of the family 
doctor of the future must be somewhat different 
from those of lila predecessors Ho must OMume more 

responaibilltr for maintaining tlio health of Ids 
clients and for recognising signs of inciplint Illness 
physical or mental he must bo In a position to 
give more time to thoeo suffering from wlmt appear 
to be minor ailments and be ready to hand o^er In 
mnnv instances, tlie core and treatment and Investiga 
tlon of those who aro seriously ill to institutions and 
export specialists. Ho will however ha^e a pro¬ 
scribed right to the help that clinics and hospitals 
can give liim and a definite position In the organised 
scheme of hoalth services of the district In which be 
practises. 

Sir Arthur MacNalty on British Public Health 
Ser\Jces 

Progreae In national health cannot be made without 

E ubllo support Tlie run of a piece in the theatre 
short If it is played to empty houses health sorvieoe 
without a clientele willing and ready to make use of 
them would bo disastrous How is the support of 
the people of this land to be secured In the campaign 
for national health ? First of all comes the medical 
practlHoner He is the foun<lAtlon of a medical 
service its pivot lU anchor Its Instrument 
Dr J M Mackintosh on Scottish Services 

Rusldn defined the true atm of national economy 
as the pi^uclng as many as possible fhll breathed^ 
bright-oyod and happy hearted human creatures 
Dismissed as an irrelevant futility by the economists 
of the sixties bis conception has become the insplm 
tion of modem health pollc> 

Sir George Newman on Health of the School child 
Yet even to-day not mucli more than half the 
children rtKiuirlng dental treatment actually receive 
it. Why Is that P Ten pesr cant of aohool-chUdren 
suffer from some degree of defective vision but only 
half of them ore adequately treated Why Is that ? 
The answer to this question in both cases fa not that 
the State or the loc^ authority have been neglectful 
or unready but that tho parents or guardians of the 
child have not taken the trouble to get their child 
properly treated The school doctor has done hU 
part the moans of treatment await the oliUd but tho 
child or Its parents are not willing or do not persevere 
with tho treatment or do not understand its Impor¬ 
tance, The cliUd, all too oftem lacks the persuasion 
or encouragement or supx>ort of Its home It learns 
hygiene at school but discovers, not seldom that it Is 
not practised at home 

Dr Noel Bardtwell on Prevention of Tuberculosis 
If one follows tho life-historiefl of a nmnber of 
patients treated In a aanatoriom one sees tliat for 
most of tliem tho issue of success or failure b deter¬ 
mine during the first year after tlielr discharge 
T^Wrculoirts la easentlallv a social problem The 
extinction of tnberculoBls wlH be achieved In pro¬ 
portion as theme social and economic problems have 
Doen satisfactorily met It is In tho realisation of 
this that Cnro Committees usually composed of 
voluntarv workers, have become an esaentlal factor 
In our antitubcpculools sebemes. 

Sir Edward Mellanby F R S on Medical Research 
The 'Medical Research Coimcil Is of its kind unique 
throughout the world and it is pleasant to think 
in these limes when political systems are being much 
discussed and democratic forms of government arc 
ofltn described as effete tliat this national organisa 


tion whooo sole function is to advance knowledge for 
the maintenance of health and tho ollmlnatlon and 
core of disease was foxmdcd and Is maintained by a 
domoornc\ 

Mr J D King PhD LJ> 8 on Care of the Teeth 
It is clear therefore that tho scourge of dental 
disease can best be fought first by increasing the 
consumption of those foods which will build up 
strong wcll-developod teeth, and secondly imtil 
this nutritional meastiro has token eflect by inoreaslng 
tho etafi and scope of the school dental eei^c© bo 
tliat yearly—or e^ on half yearly—Inapeotion and 
treatment of both permanent and deciduous denO 
tlons can be p^o^•ided until the age at which National 
Health Instirance benefit can bo obtained 
Dr O F Mcdeary on Safer Motherhood 

Tlio first school inspections still show a wide 
provalonco of preventable physical defects Inorearing 
attention la being given to tuo problems of pre-school 
life and it is generally agreed that among the agencies 
working for tho wolf being of the pre-sohool child a 
prominent place—perhaps the most prominent place— 
should he given to tho nursery school The number 
of nursery schools so far established Is however 
very small fewer than a hundred in England and 
Wales Many more ate badlv needed. 

Dr MelviUe D Mackenzie on Recent Trends In 
Physical Culture In Other Lands 
tho old body building school which was con 
cemed only with physical development Is being 
superseded by the natural school which aims at 
self-control and adaptability to environment Formal 
gvmnnstlc* and systems of physic^ c^turo are every 
where giving wav to field sports camping and free 
exorcist The old so-calleu Swedish system Is 
being modified so as to a'bollBh periods of iniE£H)bilitT 
and to introduce movements luspir^ throughout by 
nature—walking running jumping climbing crawl 
Ing wrestling andswlmmbgaretbeprinclpajfeaturea 
In this, as in other modem systems of sport tho aim 
Is to dovelop endurance and resistance to fatJguo 
cold and pa In the ultimate object being to build up 
tho complete athlete not specialised Jn any way 
In Norway partlcularh. streae is chiefly laid in 
training on the fundamental importance of developing 
in the individual those aptitudes for forms of sport 
which he appears to lock. ITcnce the setting up of 
records or specialisations in games is dlsconrs^ed. 

Dr A Macrae on Child Guidance 

Certain it is that the medical historian of the future 
will describe tlie twentieth century as a time when 
tho doctor too long preoccupied with physical dis 
orders achieved a new nndorstanding of mental 
conflicts and anxieties and a more elective method 
of treating thoeo dlstroasing and disabling nervous 
condlthma which can be olasstfled neither among the 
organic bodily diseases on the oao hand nor among 
the insanities on the other 

The Medical Correspondent of the Times on 
Food and Heolth 

FV>od habits have changed greatly during the post 
l»alF-contury Among tho causes of change are the 
more extensive w of macliincry in place of manual 
^ r ^ atandord of living and tho processes 

or remgerntlon and preservation 

Mr H L Eaton on ’Voluntary Hospitals 
The esaonc© of all advance In medicine and surgerv 
i^individnaliam, heterodoxy and freedom of action, 
^ese three virtues do not so far as experience has 
•hown flourish under public systems of fldmlnfatmtlon 

Dr Dnimmond Shiels on Teaching and Treatment 
(Of Venereal Disease) 

Comparing lOfiO with 1020 there was a reduction 
of oo per cent In the total number of coses of sjTihllls 
(old and new Infections) dealt with at tho treatment 
in England and of 28 per cent In tho total 
number of cases of \enereal disease The latter 
figure rightly suggests tlmt there has not been tho 
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Baaac degree of success in fclie case of gonorrhoea 
Jfany infected women, especially, fad to seek treatment 
Dr W M Frazer on Port Sanitation 

Port samtation is one of the oldest branches of 
preventive medicine, and the earliest quarantine laws 
against plague date back as fares the year 1348, when 
tlus disease was present In epidemic form m Europe 
Dr 1 Harvey Flack on the National Eye Service 
The vague but hopeful term “ limited means ” 
IS as widely mterpreted as the scope of the service 
18 generous Iframcs, which may be of nickel or rolled 
gold Or Imitation tortoiseshell, and are not important, 
and lenses correctly prescribed, and accurately ground, 
uhich are of vital importance to national eyesight, 
are avadable to all the many non msured persons whose 
incomes do not exceed £250 a year, to all the com 
pulsordy insured classes irrespective of income, and 
to their dependents 

• * ♦ 

The Prime ilmister contributes a message callmg 
attention to the rapid development of the public 


health services within recent years, and the other 
contributors mclude Sir Kingsley Wood on the 
March to Health, Mr John Howland on Welsh 
Services, Lord Stanhope on Health and Horae, Lord 
Baden Powell on Aims of Scout and Guido Jilove 
mente, Prof Ernest Barker, D Litt, on Community 
Centres, Sir Lawrence Chubb on Playing Fields Mr 
Alexander Paterson on Clubs for Boys, Colonel G K 
Dyer on Mental and Physical Training m the Defence 
Services, Miss Prunella Stack on Physical Culture for 
Women, Lady Eleanor Keane on Girls’ Clubs, Lord 
Aberdare on Budding a Healthier Nation, Sir Iain 
Colquhoun of Luss on Scottish Plans, Sir Laurence 
Brook on Mental Health Lord Balfour of Burleigh 
on Houses and Homes, Sir Hugh Jeudwine on Duty 
and Disciphne, Mr Robert B Hyde on the Health 
of the Worker, ilr W W Vaughan on Sound 
Citizenship, Mr Henry Lesser on National Health 
Insurance, and Mr Douglas Kennedy on Dancing 
for .Toy 


PUBLIC HEALTH 


A Health Centre for Southwark 

The Walworth rood is generally regarded as one 
of the most unlovely thoroughfares m south London 
The names of the roads leodmg into it show that a 
large part of the area was first developed shortly 
after the battle of Trafalgar, but much of the sur¬ 
rounding borough of Southwark is far older Thrags 
like prisons and slaughter-houses which were con 
Bidered unsuitable m the City of London had to 
find a place on the south side of the river, and for 
centuries foul conditions 
have been harboured there 
60 that no part of the 
capital has !^d a more 
uphill fight to improve 
the environment of the 
people Even in recent 
times the death rate has 
been the highest m 
London and the state 
of overcrowding has been 
appalling On Saturday 
last a further step for 
ward m the organisation 
of the public health ser 
vices was taken by the 
opomng by the mayor of 
Southwark of a new build 
mg to bring them together 
under one roof It has been 
erected alongside the pub 
he library and town hall 
in the Walworth road, 
at a cost of £60,000 Accommodation is provided 
forthe medical officer of health (Dr William Stott) and 
the public analyst (Mr C Dickinson) and their staffs 
The old tuberculosis dispensary will be closed and 
moved into this building which has provision for 
X ray examinations, dental treatment, and on 
artificial pneumothorax chnic The solarium is a 
new departure and is well eqmpped for the applica¬ 
tion of hght heat, and electncnl, energy The 
matermty and cluld weKaro department is on the 
ground floor with a convement separate entrance for 
perambulators A feature of the work of the depart 
ment is to be an educational section in which 
lectures illustrated by cmematbgraph films wiU be 
given and exhibitions held in connexion with pubhc 


health A descriptive account of the pubhc analyst’s 
work circulated to the visitors at the opomng traces 
attention to adulteration back to The Lancet Sanitary 
Commission m the middle of the last century and 
records the remarkable fact that “ of all the ports in 
the country Southwark imports the second largest 
quantity of foodstuffs per year ” 

The borough council have wisely decided that the 
buildmg shall have a pleasing appearance and by the 
brightness of its intenox give a cheery welcome, so 
that the inhabitants may be encouraged to make full 


The Southwark health centre 

use of an institution devoted to the improvement of 
their health 

“Before School Age” 

The London Council of Social Service which aims 
at exammmg the adequacy of the social services of 
the metropolis, has devoted its first survey to the 
proviBion made for children imder school age, and the 
results of the mqurry are embodied m a report obtain 
able from the Council at 7, Bayley street, W C 1 
The service mvestigatcd is that normally required hr 
little children simply on account of their ago and 
condition, apart from defect, sickness, or casunllv, 
the principal activities concerned being maternity 
and child welfare centres, nursery schools, day 
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nuT»cnca and tlie wrricn of tonltU visltora !n tlio 
bomea 3Ioftt of the •welfare -work for young cblldren 
bad its origin ui voluntary effort nnd voluntary 
ogoncies atiU take a prominent part In carrying it on 
In portnciibip of one aort or onotber •with public 
autnorilicR 

TJp to a point the faotn disclosed by tbe iuvesti 
gation must be considered satisfactory The bealtli 
of children bos undoubtedly Improved in recent years 
and It 18 only fair to give some of the credit to the 
increased social sorvicea Over the irbolo London 
area health visitors are at Tvork in the bomea and a 
network of welfare centres provides medical advice 
and minor treatment Kearly all boroughs supply 
cheap milk for needy cases nnd in 22 out of 20 
boroughs day nursenes exist 'whoro mothers may 
leave their children while they arc out at work 
A less satlsfactorv situation appears when the varions 
boroughs arc compared Bethnal Green vrith an 
cstimatetl child fiopulation of 8266 has only two 
child welfare centres whereas Bermondsey has eleven 
and Camberwell ten for child populations of 11 388 
and 16 812 respectively The number of nurworv 
schools Is obvioualv luodequato the total in the -whole 
London area bemg nmeteen of which sixteen are 
voluntary and three established by the London 
County Council The disturbing facts came to light 
that apart from dental cases 13 8 per cent of school 
entrants required Immediate medical treatment 
affections of ear nose and throat being the com 
mouest complaints while more than 0 per cent 
needed treatment for severe dental decay The 


position seems to bo either that facilities for pre-echool 
ohildron in London are Inadequate or that iniufficicnt 
nso Is made of thorn It -was not possible to obtain 
statistics of attendance at welfare centres in the 
various ngo-groups though It was evident that the 
service Is more freelv used by children under one year 
than later While it is obviously not easy for a mother 
burdened vntb home and family cares to attend 
regularly at a centre such a mother is precisely the 
one who needs the help and education which the 
centTOs provide and all efforts should be made to 
adapt the service to her requirements 

Tlic Council suggests that the first means of 
Improving the service for London children should be 
(o concentrate the whole system un^er one authority 
—the London County CounedL At present the 
education authority is responsible for tue provision 
and assistance of nursery schools, while the other 
services ore in the hands of the borough councils an 
arrangement that tends to interfere with continuity 
of m^ical service A uniform policy for london as 
a whole would the wnteis of the report heltevo raise 
the standard in backward areas remove the danger 
of overlapping and facilitate the keeping of com 
parable recoras throughout the county The report 
further rr commends an Increase in the number of 
health visitors and suggests that Improvement in the 
distribution convemonce and attractiveness of welfare 
centres and a imlform nutrition service m the shape 
of mDk for young children might overcomo the 
reluctance of parents to avail themselves fully of the 
advantages offered 


CORRESPONDLNCE 


OONTTNUITV IN ORTHOPiEDIGS 
To the Editor oj The Labcet 
Sm,—In your leading article of Sept llth you 
discussed certain dfiB(^ti« I had found in my 
work at the WUlcsden Orthoptedic Centre ilr 
TipMtt admits he has not read my report on the 
work at this centre and this Is 'unimportant since 
your references to it are strictly accurate but it is 
unfortunate that he has not read your leading article 
with more care He says that one cannot keep 
evorv jmtient imder supervision indefinitely Qtiite 
true—-put what I said was that in o mall group of 
cases observation should be continued long after 
completion of treatment I hod thought this so 
obvious that only one supporting example was 
given j but since it Is remotely possible ^at Mr 
Tippett may not bo alone in opposing this rccom 
mendation it might be wise to deal at length with 
the various groups of cases in which prolonged 
observation is of vnlae. They aro os follows i con 
ditlons in which late relapse may occur —a.g Joint 
tuberculosis condition* in which there may have to 
ho a long delav before operative treatment con 1^ 
undertaken—c,g stabilising operation for infantile 
paralysis ; cases in which a eomparatlvelv new form 
of treatment has been employed the value of which 
ha* not yet been accurately assessed—ag sviioveo- 
tomv for ebronto arthritis i and diseases in whidi 
knowledge of the natural history is still fragmentary 
—eg dyschondroplosla. In practice the total 
number of cases involved is not great but for all but 
the surgeon who regards his patients merely ns birds 
of passage most Important. 

Few of ns feel ns confident as does Mr Tippett 
filiout the end results of treatment of congenital 
<'Uslocation of the hip nnd I should like to know the 
facts on which he bases his opinions It I* I suppose 


too much to expect that bo will help us by publishing 
any earten*ive seriw of cases since on his o-wn 
showing he has no use for follow up work. 

To suggogt that prolonged observation of cases is 
on odmJssion that a surgeon is afraid to commit 
himself to saying that a patient is cured* or that 
nothing further can be done for him riiows lamentable 
laek of 'vision "What one says to patient and 
what one think* about the purely sulcal aspect of 
the case are not always the same thing There are 
so many things about which we are not yet quit© 
safe. At one time the late 3Ir Trothowan taught 
and wrote that his reconstruction operation for 
Potts fmeture gave splendid reaults, but prolonged 
observation showed that osteo arthritis of the niudo 
almost always developed sooner or later and he was 
compelled to abandon the operation. One could 
innlliply such examples almost endlessly Con 
vcr*eiy a condition that ha* been abandoned a* 
idcurable may suddenly come 'withm tbe scope of 
some new form of treatment An historic instance Is 
Raynaud * disease, 

Mr Tippett hcHevos that another factor destroying 
the value of follow up work in that most of ns try to 
gloss over our failures and ore therefore incapable of 
owsftlng end results without bias There is a grain 
of truth in this, but I am sorry that this thought Is 
uppermost m his mmd, I may be a foolish opthaiet 
t have suffleieut faith in my brethren, to believe 
that ^ «re slowly acquiring something of that 
eei<mtino detachment so essential to the progress of 
^^ud thxmk heaven it is not Imcom 
patible with regarding our patients as human beings 
and not merely ns coses, 

1 am Sir your* faithfullv 

H J Bnuno}! 






828 the xakcet] 


CESTBlN IN TRBATSIENT OP CI7‘'HINO’S SYNOHOJIE 


[OCT 2, 1037 


ARSENICAL INTOLERANCE AND THE 
TREATMENT OF TRICHOMONAS VAQINALIS 
INFECTION 

To the Sihior of The Lancet 

Sib, —In your issue of Sept IStli Dr C O H 
Campbell reported a case m wbicli a generalised 
exfobative dermatitis followed tlie treatment of a 
TrtcfiOTnoiiag tagiuolie miectioiv of the vagma with 
the pcntavalent arsenical compound acetphenarsme— 
Stovarsol A patient treated at the St Mary’s 
Hospital venereal diseases clinic a short time ago 
eshibited a similar toxic eruption, and this case, too, 
may be of interest 

The patient, aged 30 was treated for chrome vaginitis 
with Stovarsol vaginal compound Two of the 4 gram 
tablets were insert^ mto the vagma everr mght for a 
fortnight, after which the dosage was reduced to one 
tablet every mght Seven weeks aft-er treatment had 
begun, the patient appeared at the cUmc with a severe 
and irntatmg papulosquamous dermatitis affectmg the 
face, neck, trunk, and limbs as m Dr Campbell s ease 
The stovarsol was stopped and the usual methods for 
ehmmation of araemo emploved, together with a fat free 
diet and a sedative lotion for local application to the 
eruption A fortnight later the condition of the skin had 
cleared, recovery tmmg uneventful 


PROTAMINE INSULIN 
To the Editor of The Lancet 

Sir, —^In response to a demand from usors ol 
protamine msnlm (with zme) for a preparation ol 
higher unit value than the 40 units per c cm , the 
four British firms engaged m its manufacture {AUen 
and Hanbwrys Ltd,, Boots Pure Drug Co, Ltd, 
The Bntish Drug Houses Ltd., and Burroughs 
Wellcome and Co) have now made avadahle a 
suspension containing 80 imits per c cm This 
preparation is issued m one size only-—i e, 6 c cm 
Vials contammg 400 units (80 units per com) The 
ongmal preparation contammg 40 units per c cm 
will contmne to be issued as at present m 6 c cm 
and 10 c cm. vinls 

We are. Sir, yonrs faithfully, 

Aelen and Hanburts Ltd , 

Boots Pure Drug Co , Ltd , 

The British Drug Hodses Ltd 
Bhrrodghs Wei/ECOmE'ANd Co 

Sept T4th 

CESTRIN IN TREATMENT OF GUSHING'S 
SYNDROME 

To the Editor of The Lancet 


This cose differs from Dr Campbell’s m that there 
had been no previouB arsemcal treatinent and that 
the eruption appeared a considerable period after 
treatment had eommenced , also recovery was rapid 
once the admimstration of the stovarsol had ceased 
Apparently, therefore, this patient was not hyper¬ 
sensitive to the pentavalent arsemo but suffered from 
the products of absorption It is the practice at this 
dime to mstruct patients to use a vogmal douche 
every morning during treatment with the stovarsol 
preparation This particular patient hved in the 
country and also had not the privacy to carry out 
these instructions Hence there must have been 


SiB,_Dr Morton GiU’s statements m your issue 
of Sept 4tb seem to me disputable, and 1 would 
like to comment on them further 

(1) Dr Gdl was unable to reduce tbe raised blood 
pressure or the obesity in cases of Cushing’s syndrome 
by admmistration of Progynon B I have stated that 
progynon B therapy, if admimstered intensively and 
for a longer penod than he used will reduce both 
the systolic pressure and the obesity This is lUns 
trated by the following case — 

The patient was a woman aged 37, with liypertonsion 
and regional obesitv Tlie aecompanying photographs 
show her facial appearance before therapy (left), after 



continuous absorption of arsenic 
dnrmg the seven weeks The pre ' 
paration is nsed a great deal in J 
the St Mary’s Hospital chmc and I 
this IS the only case of its kind 
m the last eighteen months I j 
think it IS reasonable to assume 
that cases showing such a reaction 
have been avoided by the routme 
of stovarsol tablets bemg nsed at ( 
lugbt, followed by a cleansing 
douclio m the mornmg with no | 
insertion of tablets again till the 
night 

Dr Campbell writes only of a ' 
hypersensitive patient, and one 
whose hypersensitivity had possibly 
been increased by the previous admmistration of 
iTScnic The case I have ontlmed suggests that his 
warning about the use of this kmd of drug and its 
possible tone effects apphes also to the non byp®r' 
sensitive patient In addition it may point to tno 
fact that routme treatment as described, minumses 
any such likely effects and enbances the value of 
this extremely efficient preparation 

It 18 with the kind permission of Dr YIcElhgott, 
director of the venereal diseases clmic, St Mary s 
Hospital, London, that I am able to report 
this case 

I am. Sir, yonrs faithfully, 

M C IV Long, 

CUnloal A«3lstnnt Venereal Dlse^cs ainfc. 
Sept 27th St Zlanr^B Hospital. IV 




fis-e months’ adromiBtration of progynon B (centre), and 
after enotlier fiio months’ treatment with prognion B 
and proluton (right) (Tlie scars and tolangioctases were 
the result of X ray irradiation for facial hvpertnchoaB ) 
improved appearance of the skm ns well as tho die 
■appearance of the plethoric obesity of tho face is apparent 
Without diet regulation this patient lost 20 lb , and tho 
systolic pressure was reduced from 168 mm of mercury 
to 120 mm 

(2) I have not found it difficult to decide when 
menses should ho occumng m cases of Cnshmgs 
syndrome with amenorrhosa or irregularity of men 
strnation The Tccnrrence or the exacerbations of 
the headaches arc informative i When ovulation 
should occur the less severe headaches appear or 
tbe existing headache exacerbates for a short penoo. 
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■specimens in tliis group were obtained 
by lieel or venons puncture, .since eoi'd 
blood sampling was freuuenlly over¬ 
looked in these babies. 

Of 25 stillborn infants, samples were 
e-vainined from 21, or 84 per cent. 

The 4 term infants who died neo- 
nntally were registered in the delivery 
room book as neonatal deaths. As it is 
not uniform practice to register the 
death of such babies, the actual size 
of tliis gi'oup is not known, but prob¬ 
ably does not c,sceed G. 

Tile rnctliod used for typing was as 
follows: A light saline suspension of 
cells from a clotted blood specimen 
was made, and then centrifuged for 
one minute in an Adams Serofuge. 
The .supernatant solution was de¬ 
canted, and the cells were resuspended 
in the residual fluid. A drop of this 
suspension was placed in each of two 
depressions on a porcelain spot plate. 
A drop of commercial anti-A serum 
was added to one depression, and a 
drop of aiiti-B scrum to the other. 
After mi.ving, the suspensions were al¬ 
lowed to stand at room temperature 
for five minutes, following which they 
were examined for macroscopic clump¬ 
ing. About 1 per cent of such tests 
required microscopic confirmation. In 
general, little difficulty was e.xpo- 
rieuced in evaluating the reactions. 


The significances of the observed 
diffcrcnecs in blood group frequency 
in the full-term, premature, and still¬ 
born infants were determined by tlio 
chi-square method, in a manner sim¬ 
ilar to that of previous investigators 
(Biiclcwalter and associates"). 

KUSULTS 

The results are summarized in four 
tables. Table I lists the A-B-0 group 
frequencies in the 1,033 full-term in¬ 
fants, as well as similar information 
on G93 pregnant women from tlio City 
Hospital clinic. Comparison of these 
two series does not show any signifi¬ 
cant difTcrenee between them. Chi- 
square for tile comparison of all four 
groups was 3.55 (3 degrees of free¬ 
dom). For tlie comparison of groups 
0 and A in both scries, X“ was 1.28, 
while for the comparison of 0 and B 
it was 1.04 (1 degree of freedom). 

The obstelrical patients of City 
Hospital arc prcdominautlj' Negro, 
as is indicated by the fact that 83.0 
per cent of the fuil-term babies, 78.0 
per cent of the premature infants, 85.7 
per cent of the stillborn infants, and 
82.2 per cent of the pregnant women 
were Negro. For this reason Table I 
also includes tlie results of several 
typing studies of American Negro 
populations. 


Table I. The FKEqoENciEs or the A-B-0 Bloop Geoups in 1,033 Full-Teem Infants 
DEUVEP.En AT Cleveland Citv Hospital (83 Per Cent Necko) Comp.w.ed With the Pr.E- 
qnEKciEs OP Those Groups in 003 Pp-eonakt Women Attendino the Citv Hospital 
Obstetp.ical Clinic (82 Per Cent Neoro), and in Reported Series op 
A3IERJO.VN Negroes 



I TERM 

INFANTS 
[ CITV 

1 noSPlTAL 

1 PREONANT 
WOMEN 
CITV 

nOSI’ITAL 

! CLEVELAND* 

1 NEGRO 
[ MOTHERSIS 

lIOVVARn 

UNIVERSirV 

NEOROESlO 

NEW YORK 
NEOROES20 

1 

1 BALTIMORE 

1 negroe.s=v 

INDIVIDUALS 1 


693 





BLOOD GBOUPS 

1 PER CENT 1 

PER CENT 





0 

47,6 

50.0 


51.9 

44.2 

47.6 

A 

2j.S 

23.8 

27.1 

27.3 

30.3 

28.3 

B 

22.6 

20.9 

22.7 

17.3 

21.8 

20.0 

AB 

4.2 

4.S 

3.0 

3.0 

3.7 

4.1 


♦University IltJspitnls of Clevelanci. 












Table II. One Hundred Premature Living Infants and 21 Stillborn Infants Analyzed by Birth Weight, Sex, Eace, and A-B-0 

Blood Group 
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Table 11 prosonts the A-B-0 typing 
data on 100 premature living intanls 
and 21 stillborn infants, in relation to 
birth 'Weight, sex, and color. In Tabic 
in the observed blood group frequen¬ 
cies in premature and stillborn infant.s 
are compared witli those in the fnll- 
tcrin controls. 

The outstanding fact that can be 
seen from these tables is that group 
B forms 31 jjer cent of the pi'cmatnrc 
.scries and 28.G per cent of the stillbirth 
scries, but only 22.5 per cent of the 
full-term babies. Clii-squarc of the 
differences between the control and 
premature scries was 3.20 for all four 
blood groups. This is not significant 


comparison, although here too there 
was a trend toward a greater fre¬ 
quency of group B. The premature 
and stillbirth series combined for com¬ 
parison with the controls gave X" of 
5.39 for all four classes (.10<p<.20), 
and one of 4.51 (.02< p <.05) for 
groups 0 and B. 

Pour infants who died neonatally 
were tested, of whom 3 belonged to 
group B and one to group 0. No com¬ 
ment can be made on this scries, ow¬ 
ing to its incompleteness. 

The results also suggest a relation¬ 
ship between premntnritj- and sex 
(Table TP). Sixty-one per cent of the 


TADI.E ni. Tun nisTaraUTio.v or rnr, .\-B O Blood Gnours i.x 1,134 Triiji, rBr.M.\Ti'nE, a.nd 
.S riLLnonx I-staxts 


1 

1 ui.oeo oKours I 

1 X- roil Tin: co-mpakisox of cnours 


1 “ 


A 1 


n 

All 

O'A-B-AH 

0-A 

0-B 

O-AB 

CMS.S 1 

1 

1 Vf 

K 

1 7.! 1 

K 

1 % 

X 1 % 

vv = 3 

r)r = I 

DP s= 1 

DP = 1 

FulMi’rm 

N = 1,033 

4V'2 

•17.0 

260 

20.S 

232 

22.5 

43 

4.2 


COSTIUU.S 


Premature 

NsrlOO 

39 

39.0 

27 

27.0 

31 

31.0 

3 

3.0 

5.10 

p>.10 

0.00 

p>.10 

4.3C 
p <.05 

0.04 

r>.io 

Stillborn 

N = 21 

9 

42.9 

5 

23.S 

6 

28.C 

1 

■1.S 

- 

- 

- 

- 

Prcmatiiro 

and 

stillborn 

N = 121 

■IS 

39.7 

32 

2G.4 

.37 

30.0 

•1 

3.3 

5.39 

p>.]0 

0.57 

p>.10 

4.52 
p <.05 

0.09 

p>.10 


N = Number of Individuals. 


at the 5 per cent level. However, if 
a fourfold comparison is made be¬ 
tween groups 0 and B in the controls 
and in the premature infants, X~ is 
4.36, which is significant at the 5 per 
cent level. This is true because the 
effect on the X” of tlic stationaiy fre¬ 
quencies of groups A and AB is elim¬ 
inated hy a two'by-two comparison. 
If a test of the significance of differ¬ 
ences is applied to group B, using 
groups B and 0 as the total pop¬ 
ulation, significance at the 5 per cent 
level is again demonstrated (t = 1.09). 

The stillbirth series is too small and 
incomplete to be of much value in 


premature infants were female, while 
the full-term population showed tlie 
usual male predominance (51,92 per 
cent males). The difference in sex 
distribution between these two series 
was significant at the 5 per cent level 
(X*« G.33), In order to further con¬ 
firm this relationship, the records of 
the premature nursery for a 3iy4-ycar 
period prior to the commencement of 
this study were reviewed. Prom July, 
1953, to November, 1956, 675 prema- 
tin*e babies were born, of which 53 48 
per cent were female. This sex distri¬ 
bution was also significantly different 
from the control series (X- == 4.81). 
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Table IV. The Sex Distribution op 1,033 
Dull-Term Infants Born From January 
Through May, 1957, Compared With 
THE Sex Distribution in Two 
Series of Premature Infants 



JtALES 1 

FKMALES 

1 X2 

CLASS 

X' 1 % 

X i % 

j DF = ] 

Full-term 

553 51.9 

512 48.1 

Controls 


N = 1,033 

Premature 39 39.0 61 61.0 6.33 

January-May, p <.05 

1957 
N = 100 

Premature 314 46.5 361 53.5 4.83 

July, 1953- p <.05 

November, 

1956 
N = 675 

N Number of individuals. 

DISCUSSION 

The incidence of the A-B-0 gronps 
in the series of full-terra infants tilled 
by us was not significantly different 
from the incidence of the.se groups in 
a series of pregnant tvoraen typed by 
the hospital blood banlc (Table I). 
This is taken as evidence for the valid¬ 
ity of our control figures. 

The incidence of prematurity in the 
study population was 8.71 per cent of 
living births (102/1,171), as compared 
with the 8.49 per cent reported by 
Brovui and associates'^ in a series of 
over 5,000 Negro infants, using the 
same criteria of prematurity. 

The results of this study seem to 
show that there is a greater incidence 
of group B in the premature infants 
than one would expect by chance. Ea- 
cial stratification (group B is more fre¬ 
quent in Negroes than in white) was 
not the cause of the difference, since 
only 78 per cent of the premature in¬ 
fants were Negroes, as compared to 
S3 per cent of the term babies. 

The small stillbirth series also 
showed a trend toward an elevated fre¬ 
quency of group B. 

It will be obvious that in studies of 
this type, large groups and high sig¬ 
nificances are necessary before murii 


certainty may be attached to blood 
group relationships. If, however, there 
is a true association betiveen group B 
and prematurity (or stillbirth), a po¬ 
tent mechanism for the reduction of 
the frequency of gene B would then 
exist. The premature population suf¬ 
fers a high mortalitrq and if prema- 
tui’e infants of each group die at an 
equal rate, the total infant population 
at 1 month of age, for instance, would 
contain fewer B’s than the total infant 
population at birth. This would be 
true because more of the B’s are “at 
risk” as premature infants than would 
be expected if the premature births 
were randomly distributed among the 
four major blood groups. It is of in¬ 
terest to note that 17 of our 100 pre¬ 
mature infants died, among whom were 
G O’s, 5 A’s, and 6 B’s. 

That there is a higher incidence of 
the female sex in premature infants 
seems clear, and has been reported be¬ 
fore.-- Although this fact would seem 
to favor the survival of the male se.x, 
investigation of the sex-specific mor¬ 
tality rate revealed quite another sit¬ 
uation, Eleven of the 17 deaths in the 
current series of 100 premature infants 
were in males. In the earlier scries of 
675 premature infants, 177 deaths oc¬ 
curred, of M'hich 99 were in males and 
78 in females. The mortality rate for 
premature males was thus 314.4 per 
thousand, udiile the rate for premature 
females was only 199.1 per thousand. 
Thus females survive prematurity bet¬ 
ter than males, although thej’' suffer 
from the disease more often. 

To the author’s knowledge, there are 
no other papers ivitli which one can 
compare the present findings. Polayes 
and associates'^ and Boorman-^ studied 
the blood types of newborn infants but 
did not distinguish between prematuic 
and full-term infants. 
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The present writer earnest ly l\opcs 
tliat larger series o£ prematnre infants 
will 1)0 investigated to determine 
whether the higher incidence of group 
B herein reported is a tme association 
or merely a statistical mirage. 

CONCLUSIONS 

1. In a comparison of tlic blood types 
of 100 premature and 1,033 full-term 
infants all born during a five-month 
period, there was a significantly higher 
incidence of group B in tlie premature 
scries. 

2. A small g r o n p of .stillbirths 
showed the same trend. 

3. The percentage of females in a 
previous scric.s of 075 prcniatiu'c births 
and in the contemporaneous .scries of 
100 premature infants was significantly 
higher than in the loim babies. 

4. The mortality rate for males born 
prematurely was much higher than for 
females. 

5. If the relationship between blood 
group B and proraalurity is substan¬ 
tiated. this might c.vplain the relative 
infrequency of gene B in the we.stern 
world. 

I nm greatly Indebted to many iudividunls 
for guidance and material help, in particular 
Drs. Itogcr Jfarsters and John Karris. Spe- 
dial thanks are duo nlso to Drs. Fred Rob¬ 
bins, Max Kent, Fred Colwell, Anthony 
Kahklc, and Virginia Showers. 

REFEIIENCES 

1. Ford, E. B.: Polymorphism, Biol, Rev. 
20: 73, 1945. 

2. Brown, D. A. P., Sfolrose, A. G., and ‘Wal¬ 
lace, J.: An Association Bctw'oon Group 
A and Pernicious Anemia, Brit. M. J. 2: 
135, 1956. 

3. Clarke, C. A., Edwards, J. IV., Haddock, 
D. R. W., ITowcl-Evans, A. "W., McCon¬ 
nell, R. B., and Shephard, B. M.: ABO 
Blood Groups and feecretor Cliaractcr in 
Duodenal Ulcer, Brit. M. J. 2: 725, 1956. 

4. KjJster, K. H.,Sindrup, E., and Steele, V.: 
ABO Blood Groups and Gastric Acidity, 
Lancet 2 : 52, 1955. 

5. Aird, I., Bentall, H. H., Mehigan, J. A., 
and Fraser-Roberts, J. A.: The Blood 


Groups in Relation to Peptic Ulceration 
nnd Carcinoma of Colon, Rectum, Breast, 
and Bronchus, Brit. M. J. 2: 315, 1954. 

6. Buckwalter, J. A., ‘Wohlwcnd, E. B., Col¬ 
ter, D. C., Tidrick, R. T., and Knowles, 
L. A.: Peptic ‘Ulceration nnd ABO Blood 
Groups, J. A. IM. A. 162: 1215, 1950. 

7. Jennings, D., Balmc, R. K., and Richard¬ 
son, J, E.: Carcinoma of Stomach in 
Relation to ABO Blood Groups, Lancet 
2: 11, 1050. 

8. BilUngton, B. P.; On.^itric Cancer: Re¬ 
lationship Between .iVBO Blood Groups, 
Site nnd Epidcmiologv, Lnncct 2: 859, 
1056, 

9. Aird, I., nnd Bentall, II. H.: A Rela¬ 
tionship Between Cancer of Stomach and 
the ABO Blood Groups, Brit. M. J. 1: 
799, 1953. 

10. Anonymous: An Association Between 
Blood Group A and Pernicious Anemia, 
Brit. M. J. 2: 723. 1930. 

11. Buckwalter, J, A., ‘Wohlwcnd, E. B., Col¬ 
ter, D. C., Tidrick, K. T., nnd Knowles, 

L. A.: ABO Blood Groups and Disease, 
J.A.M.A. 1C2: 1210, 1950. 

12. McConnell, R. B., Pyke, D. A., Roberts, 
J. A. P.; Blood Groups in Diabetes 
Jfcintu.e, Brit. M. J. 1: 772, 1950. 

13. Mayr. E., Dianiond, L. K., Levine, R. P,, 
and Jlayr, M.: Suspected Correlation 
Between Blood Qrou|> Frcfiuoncy and Pi¬ 
tuitary Adenomas, Science 124: 932, IDoC. 

14. Stnithers, D.; ABO Groups of Infants 
and Children Dying in the West of Scot¬ 
land 1949-1051, Brit. J, Social Med. 5: 
223, 2951. 

15. BilUngton, B. P.: A Koto on tho Dis¬ 
tribution of ABO Blood Groups in Bron¬ 
chiectasis and Portal Cirrhosis, Austral¬ 
asian Ann. Med. 5: 20, 1D5C. 

16. Krokfors, E., nnd ICinnunen, 0.: Blood 
Groups and G\*nocolog5cal Cancer, Brit. 

M. J. 1: 1305, 1954. 

17. Bromi, E. W., Lyons, R. A., and Ander¬ 
son, N. A.: Causes of Prematurity, Am. 
J. Dis. Child. 70: 314, 1945. 

18. Morsters, R. _W.; The Occurrence of 
Erythroblastosis Fetalis in American Kc- 
grocs, J. Lab. & Clin. Jlcd. 35: 544, 1950. 

19. Moore, R. E.r Distribution of Blood Fac¬ 
tors ABO, MN, and Eh in a Group of 
American Negroes, Am. J. Phys. An- 
thropol. 13: 121, 1955. 

20. Wiener, A. S.: Blood Groups and Blood 
Transfusions, ed. 3, Springfield, Ill., 1943, 
Charles C Thomas, p. 303. 

21. Glass, B., and Li, C. C.: Tho Dynamics 
of Racial Intermixture—An Analysis 
Based on the American Negro, Am. J. 
Human Genet. 5: 1, 1053. 

22. Dunham, E. C.: Premature Infants, ed. 
2, New York, 1955, Paul B. Hoebor, Inc. 

23. Polayes, J. II., Ledcrer, M., and Wiener, 
A. S.: Studies in Isohcmagglutination, 
J. Immunol. 17: 545, 1929. 

24. Boorman, K.: An Analysis of tho Blood 
Types and Clinical Condition of 2,000 
Consecutivo Mothers and Their Infants, 
Ann. Eugenics 15: 120, 19S0. 



OBSERVATIONS ON THE PLASMA LIPOPROTEINS IN A CASE 
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F or a numbei’ of years abnormalities 
in lipid metabolism have been sus¬ 
pected in Taj’'-Saclis disease, Gaucher’s 
disease, and Niemann-Piek disease. 
The earliest studies in which these 
syndromes were described from clinical 
and pathological observations revealed 
large quantities of lipid deposited in 
various tissues. 

More definite knowledge of the na¬ 
ture of the lipid or lipids involved and 
their origins has been obtained re¬ 
cently. In 1947, Klenk^ demonstrated 
the presence of neuraminic acid in the 
lipid found in Tay-Sachs disease. This 
substance has been reported to occur 
normally in small amounts in cerebral 
tissue." Schaffer^ believed that the 
Lipid originated in the brain itself as 
a result of a degenerative process of 
the ectoderm, while Bielsehowslq"'* be¬ 
lieved the Tay-Sachs sjmdrome to be 
the result of a defect in lipid metabo¬ 
lism, with the change in nervous tissue 
a secondary one. Sobotka and co¬ 
workers® presented the theorj^ that an 
enz^mie deficiency was involved. 

Quite recently, Uzman® prepared a 
lipoprotein from splenic tissue ob- 
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tained from patients with Gaucher’s 
disease, and plasma and serum lipid 
values have been presented by Van 
Creveld^ and Saifer.^ 

The purpose of tliis report is to 
present data on the plasma lipoproteins 
in a child with Tay-Sachs disease prior 
and subsequent to the use of a special 
diet. It is hoped that these data will 
stimulate further interest regarding 
the nature of the lipid disturbances in 
the lipoidoses. 

CASE REPORT 

N. G., a white female of Jewish 
parentage, was born on Sept. 4, 1955. 
The mother and father were not re¬ 
lated by blood and their respective 
families came from vddely separated 
parts of Poland and Russia. One male 
sibling, aged 8 years, is living and well, 
but had celiac disease as an infant. 
The next child, a male, had Taj’'-Sachs 
disease and died of pneumonia at the 
age of 22 months. The patient’s birth 
weight was 9 pounds 12 ounces and 
she was thought to have a mild calcium 
deficiency neonataUy. Calcium ivas ad¬ 
ministered orally up to the third week 
of life. At the age of 3 months, al¬ 
though she appeared to be developing 
normally, an ophthalmologist, con¬ 
sulted because of the family history, 
noted the presence of bilateral cheny- 
red spots in both macular areas. She 
was admitted to the Pediatric Service 
of Memorial Center for Cancer and 
Allied Diseases at the age of 6 months 
for observation. 
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Physical Examination. —Exaniiua- 
tioii sliowed a plump, contented though 
apathetic baby weighing 19 pounds. 
Tito temperature, pulse, and re.spira- 
tions Avoro normal. She Ava.s unable to 
sit or pull liersoU up and grasped 
weakly at objects. The reflc.xes Averc 
liypcracth’C. The chcrr.A’-red spot.s 
AA-erc observed in both fundi. Although 
she had some A'ision, it Avas considered 
to bo impaired. 

Clinical LaVorafory Findings .—A 
roentgenogram of the lungs AA-as nor¬ 
mal, but the th.A-mie shadoAv AA-as en¬ 
larged to the right. The urinalysi.s 
AA-as normal. The hemogram shoAved 
hemoglobin, 12.G; Avhite blood cells, 
12.7, fdamented neutrophils 21, l.A-m- 
phocytes 71 (2 atypical), monocytes 7, 
eosinophils 1. The total sennn protein 
AA-as 7.3 Gm. per cent, albumin 5.6 Gm. 
per cent. 

Special Lahoratory Methods and 
Findings. —The patient had a light 
breakfast of applesauce, but no fat- 
containing foods. At about 11:40 
A.M., blood AA-as AA-ithdraAvn by femoral 
puncture. Exactly 25 ml. Avas tran.s- 
forred directly to a cold, calibrated 
e.A-linder containing 4 ml. of acid 
citrate de.xtroso (A.C.D.). Approxi¬ 
mately 5 ml. of blood AA-as transferred 
to a dry centrifuge tube containing 
about 1 mg. of heparin poAA-dcr. Ali¬ 
quots from each of these plasmas aa-ci-c 
analyzed for total nitrogen to de¬ 
termine the dilution of the plasma by 
thc A.C.D. 

The plasma AA-as chemically frac¬ 
tionated into the alpha- and bcta-lipo- 
protcins according to Cohn’s Method 
10 as modified by Lover and asso¬ 
ciates.® The beta fraction AA-as .sepa¬ 
rated further in the preparative ultra¬ 
centrifuge into lipoproteins of densities 
greater and less than 1.064 Gm. per 
milliliter.® Cholesterol and phos¬ 
pholipid Avere measured on the plasma 
and all the fi-actions to indicate the 
concentrations of lipoproteins prc.scnt. 
The amounts of the Si classes 0-10,11- 
20, 21-100, and 101-400 in the Ioav- 
density beta-lipoprotein fraction AA-ere 
calculated from the analytical ullra- 


contrituge data. A complete descrip¬ 
tion of the methods has been pub¬ 
lished.” 

The plasmas from tAA-o other chil¬ 
dren, aged 7 months, Avero studied as 
controls. One child had been hospital¬ 
ized for a circumcision, the other for a 
congenital hip di.sloeation. These chil¬ 
dren AA-ere considered adequate for 
normal controls.® 

In Table I are the plasma lipoprotein 
data obtained from the patient and the 
mean a-, nines from the control subjects. 
Although the patient had greater 
ipiantities of both cholesterol and phos- 
Iiholiiiid in the ])lnsma, the most strik¬ 
ing differences Avere in the loAA--density 
heta-lipoprotein fraction, and Si 
cla.sses, AA-hich AA-erc present in notablj' 
gi-cater concentrations than obserA-cd 
in the normal subjects. 

As a result of these differences, and 
in cognizance of the charactcri.sties of 
the sj-ndromo and the usual post¬ 
mortem findings, a diotar.v regimen 
AA-as dcA’iscd (Table II). This diet AA-as 
designed to provide the folloAA-ing: 
(j) good nutrition for a groAving baby 
in that the requirements for protein, 
carbohydrates, vitamins, mineral, c.s- 
sential fatty acids, bulk, and calories 
AA-ere met; (2) the fat ns A-egetable fat; 
(3) the essential unsaturated fatty 
acids; (4) in particular, a good .source 
of choline and/or methionine; (5) a 
diet acceptable to the child. 

The subject AA-as on the diet for four 
and one-half months, at AA-hich time 
another blood sample Avas analyzed. 

In the third column of Table I arc 
the pla.sraa lipoprotein data obtained 
after the period of controlled food in¬ 
take. In addition to loAA-er quantities 
of both cholc.stcrol and phospholipid 
in the AA-hole plasma, there Avere de¬ 
creases in the loAA'-density beta-lipopro¬ 
tein fraction and in all the S/ classes 
studied. The quantity of St 0-10 class 
Avas reduced 48.6 per cent; Si 11-20, 
24 per cent; Si 21-100, 60.6 per cent, 
and Si 101-400,100 per cent. 

•The .-Authors are verj- grateful to Dr. Fred 
Eagle, St. Luke’s Hospital. Ncrr ATork, for 
making the control subjects available. 
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Table I. The Plasma Lipopeoteins in a Baby With Tay-Sachs Disease, Before and 
After a Controlled Diet, and Compared With Control Babies 


COMPONENT 

MEASURED 

TAY-SACHS DISEASE 
2/15/56 
(AGE, 5 MO.) 

CONTROL BABIES 
(AGE, 7 MO.) j 

TAY-SACHS DISEASE 

6/27/56 
(AGE, 9.5 MO.) 

MG. % 

% OP TOTAL 

MG. % 

% OF 
TOTAL 

MG. % 

% OF 
TOTAL 

Cholesterol 







Plasma 

248 


223 


152 


Alpha-Lipoprotein 

42 

17 

41 

18 

35 

23 

Beta-Lipoprotein 

197 

79 

183 

83 

111 

73 

Low-density Beta- 







Lipoprotein 

176 


144 


98 


S, 0-10 

452 


414 


232 


S, 11-20 

33 


13 


25 


S, 21-100 

61 


10 


24 


S, 101-400 

6 


0 


0 


High-density Beta- 







Lipoprotein 

20 


20 


15 


Phospholipid 







Plasma 

251 


215 


196 


Alpha-Lipoprotein 

86 

34 

98 

46 

76 

39 

Beta-Lipoprotein 

154 

61 

113 

52 

98 

50 

Low-density Beta- 







Lipoprotein 

129 


83 


52 


High-density Beta- 







Lipoprotein 

17 


23 


29 



Table II. Dietary Regimen 


1 


1 COMPOSITION IN GRAMS | 



TOTAL 



CARBO* 

1 TOTAL 

DIETARY CONSTITUENT 

1 GRAMS 1 

1 PROTEIN 

FAT 

HYDRATE 

1 CALORIES 

Soybean milk-Mull-Soy (mixed)930.0 

27.8 

37.2 

41.8 

620 

Cereal-Pablum 

74.0 

10.1 

2.2 

50.0 

262 

Liver 

5.0 

1.0 

0.5 

0.2 

10 

Banana 

50.0 

0.5 

0.1 

11.0 

65 

Cottonseed oil 

10.0 

0.0 

10.0 

0.0 

93 

Prunes 

120.0 

0.9 

0.2 

28.9 

119 

Essential B vitamins-Vi- 






Penta 

0.3 

0.0 

0.0 

0.0 

0 

Cevex 

0.6 

0.0 

0.0 

0.0 

0 

Orange juice 

90.0 

0.0 

0.0 

10.0 

41 

Total composition in grams 


40.3 

50.2 

141.9 


Calories from protein, fat. 






and carbohydrate 


161.1 

466.9 

581.8 


Total calories 





1,210 

Per cent calories from pro- 






tein, fat, and carbo- 






hydrate 


13.0 

39.0 

48.0 



When the postdietary plasma lipid 
and lipoprotein values from the pa¬ 
tient are compared vuth the control 
values, it maj^ be seen that all com¬ 
ponents, except the Sf classes 11-20 and 
21-100, are appreciablj’- Imver. The 
values for these two most important 
Sr classes were decreased following the 
special diet, but continued to remain 
well above the values for normal 
babies. 


Clinical Course .—From the date she 
was first observed by us her course was 
one of slow general decline. She 
showed reduced motor acthdty and 
diminishing attempts to focus her e}ms. 
She ate satisfactorily, except for the 
liver, which was not well accepted. At 
QYo months her lipoproteins were again 
studied (Table I) and similar tests 
were made on her parents (Table III). 
Her weight at 1 year of age was 22 
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Table in. Plaswa Lipopkoteins in tue Parents of the Patient With Tay-Sachs 
Disease Compared With NoRJtAL WosfEN and Men in Adout the Same Aoe Group 


COMrONENT 

ME.VBUr.ED 

MOTJia: OF 
PATIENT 

3fEANS OF 
NORMAL WOMEN 

FATHER OF 

1 PATIENT 

MEANS OF 
NORJIAL MEN* 



1 So OF 
MO. %\ TOTAL 

1 1 % OF 1 

1 MO. 1 TOTAL J 

1 Mn. rf, 

% or 

TOTAL 

Cholesterol 







Plnsma 

'>."7 


20S 

233 

197 


Alpha-Lipoprotein 

57 

2** 

55 27 

51 22 

50 

25 

Bcta*Lipoprotcin 

206 

SO 

145 70 

174 75 

142 

72 

Low-densilv Beta- 







Lipoprotein 
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pounds 10 ounces. At 15 montlis of 
ago she developed acute traclico- 
broneliitis and was hospitalized again 
for 18 days, lleeovori- from (his wa.s 
uneventful hut she hoeanio progre.s- 
.sively weaker and e.sjiirod at the age of 
21 months. 

Fitmihj Ilistoru, and Plasma Lipo¬ 
proteins From the Parents .—As cited 
above, the parents know of no con¬ 
tributory causo.s in tlicir families, but 
one of the patient’s siblings had evi- 
dcnce.s of a lipid metabolism disorder. 
Consequently, the pla.smas from tbc 
patient’s parents were studied b.v tlic 
same procedures. The results arc in 
Table III, along with the mean values 
for the same components obtained from 
24 normal young women." The avail¬ 
able comparable data for men are 
given.'-_ The mother lias greater 
quantities of the Sj classes, especially 
21-100, and lower quantities of alpha- 
lipoprotein phospholipid than the nor¬ 
mal women. Compared with the avail¬ 
able data for normal men, the father 
has slightly greater quantities of wliole 
plasma and beta-lipoprotoin cholesterol 
and phospholipid. With the exception 
of the elevated value for Si class 21- 


100, it sliould be concluded that tlie 
plasma lipoprotein values found in tlio 
patient’s parents arc within the normal 
ranges, and afford no .substantial con¬ 
tributory information. 

DISCUSSION 

The findings of various investi¬ 
gators”' ’ ‘ have sliomi that changes in 
blood cholesterol levels occur with a 
eliange of the ingested fats from tliose 
of animal origin to those of vegetable 
origin. Some of tliese experiments 
have concerned abnormal human beings 
and otliers were conducted on animals. 
Kinsell and co-workers’'"' found a 
considerable reduction in the serum 
cholesterol and phospholipid levels in 
patients fed on a high vegetable fat 
diet. Ahrens and associates” demon¬ 
strated in sLx patients that significant 
reductions in free and esterified choles¬ 
terol and phospholipid levels in the 
scrum were obtained when plant fats 
were substituted isocalorically for 
animal fats. 
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The fats in the diet of most human 
infants, during the first six months of 
life at least, are largely of animal 
origin. The metabolic defect in the 
lipoidoses may be related to the im¬ 
proper utilization of an unacceptable 
lipid or to deficiencies which in some 
way prevent the correct assimilation of 
fats suitable for normal infants. Such 
deficiencies might be choline and/or 
methionine^“ or the essential fatty 
acids.^“ If this is so, it is conceivable 
that dietary alterations instituted dur¬ 
ing early life might prevent the in¬ 
evitable fatal outcome. 

In our patient the disease was clini¬ 
cally established prior to the alteration 
of the diet from animal to vegetable 
fat, and the inclusion of the essential 
fatty acids and methionine and/or 
choline. 

Despite the progression of disease, 
the patient maintained at least an 
average state of nutrition and skeletal 
growth, and when the postdietary lipo¬ 
proteins were studied, the high values 
previously found had decreased. It 
maj' be significant that most of tlie 
postdietaiy lipoprotein values fell far 
below those of the normal babies who 
were on the usual infant formula. The 
continued high quantities of the Sr 
classes 11-20 and 21-100 may indicate 
that there is some derangement in lipid 
metabolism. Should these findings be 
confirmed, a possible avenue of correct¬ 
ing a metabolic disorder might be indi¬ 
cated. 
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rractfcal Vahic of Higher Mathematics 

March 23, 1787. A child of Mr. David Scovil of Mcrridcn being three years and five 
months old, Avas troubled with A\orms, the mother g.ivc It something to fetch them away, and 
in about 12 days came away 40, and then tho child was taken in extretno pain, which brought 
on a fever, a physician Avas sent for and by the means that Avns given in the compass of 
seven days 230 AA’orms more came from the child, at least si.\ inches long upon tlie average, 
Avhich, together AA-ith the 40 that came before, made 270, reckoning the Avholo at 6 inches each, 
AA'ould make it equal to one 1020 inches long or 135 feet, AAliich Avould bo at least 34 times 
tho length of the child. 


Cumberland Gazette. March 23, 1787. 



ADDISON’S DISEASE IN CHILDEEN 

Eeport of Two Cases 

Eobert E. Greenberg, M.D. 
Detroit, Mich. 


C HEONIC adrenal insufficiency 
(Addison’s disease) is a rare con¬ 
dition in the pediatric age group. This 
is especiallj’’ true regarding those cases 
of primary adrenal atrophy or in¬ 
volution, not associated with adrenal 
destruction by disease processes or 
hemorrhage, or specific abnormality in 
hormone sjmthesis. Snelling and Ei*b^ 
reported the fii’st ease of primary 
adrenal atrophy in the pediatric litera¬ 
ture in 1935, a 9^-year-old boy. In a 
re\dew of the literature up to 1946, 
Jaudon- summarized all reported cases 
of Addison’s disease in children under 
15 years of age in which autopsies had 
been done. Of this group of 59 cases, 
only 12 patients were less than 10 
years of age; adrenal atrophy was en¬ 
countered in onl3' 6 cases, while 53 
cases demonstrated destruction of the 
adrenals by tuberculosis. Talbot, So- 
bel, McArthur, and Crawford* re¬ 
viewed their experiences up to 1952, 
based on nine cases over a 15-year pe¬ 
riod; no cause for the chronic adrenal 
insufficiency could be found in five of 
these cases. In infancy, chronic hjTio- 
adrenalism, except for that related to 
the metabolic variations in patients 
with congenital adrenal hyperplasia, is 
an almost tmreeognized entity, accord¬ 
ing to Geppert and associates.* The 

From the Children’s Hospital. Detroit, 
2^Iich. Present address: Fellow of American 
Cancer Socfetr. State University of New York 
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Syracuse 10, X, Y, 


relative incidence of primary adrenal 
atrophy or idiopathic cytotoxic adrenal 
necrosis as causes of Addison’s disease 
has markedly increased in the last ten 
jmars, largely because of the general 
reduction and more sticcessful han¬ 
dling of tuberculosis*’ *> ®,- accord¬ 

ingly, it appears that the true clinical 
incidence of Addison’s disease in all 
age groups has been reduced, as com¬ 
pared with previous experience. 

"We are reporting two cases where 
the usual clinical and laboratory data 
had to be supplemented by measure¬ 
ments of adrenal hormones in urine 
and blood before a weU-established 
diagnosis of Addison’s disease could be 
made. 

case reports 

Case 1.—M. S., an 11-j’ear-old white 
boy, was first seen in the outpatient 
department of Children’s Hospital of 
Michigan during July, 1955, because 
of the development of persistent vom¬ 
iting followed by dehj’-dration and dis¬ 
orientation of two daj^s’ duration. He 
had a previous episode of marked de¬ 
hydration and disorientation after a 
sore tliroat in July, 1954, Following a 
tonsillectomy and adenoidectomj' in 
December, 1954, he had a similar epi¬ 
sode of lethargy and semicoma that 
lasted 48 hours. For the year pre¬ 
ceding his initial clinic visit, his par¬ 
ents noted increasing lethargj^ fati¬ 
gability, irritabilit}% and diminished 
school performance. Careful family 
histoi-j' was completelj' negative. Past 
histoi’y revealed a normal growth and 
development until the age of 7 to 8 


5 ^ 
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years, except for enuresis tliroiigliout 
most of ills life, ivliicli liiid persisted 
iincliaiiged. He lind no significant 
diseases prior to tlio present illness. 

Pliysical examination revealed a 
small, poorly developed, poorly nour¬ 
ished boy, falling below the grid in 
height and weight. Scattered nevi and 
dilTiise tan pigiiientation were prc.scnt 
over extremities, with no imieo.sal, nip¬ 
ple, or ])almar aceentuntion. Blood 
pressure was !)0/C0, weight 50 pounds, 
height 51 inches. Head to pubis meas¬ 
ured 21 inches, ann sjian 49 inchc.s. 


within normal range (Dr. A. J. Derby- 
■sliirc). (3) Extensive laboratory stud- 
ie.s revealed only the following points 
of intcre.st; scrum COj, 2C inEq./L.; 
scrum Cl", 9!) inEq./fj.; serum Na, 14S 
niEg./ii.; .serum K, .5.2 niEq./D.; PBI, 
fi..5 meg. per cent; cireulatiiig co.siii- 
oiihil count, GC/c.c. (4) Insulin toler¬ 
ance test was as follows; fasting blood 
sugar, 82 mg. jicr cent; 20 min., 24 mg. 
per cent; 40 min., .33 mg. jier cent; GO 
min., 32 mg. per cent; 90 min., 34 mg. 
per cent; with a normal re.sponse to 
eiiincphrine. (The patient experienced 
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Fig-. 1.—Case 1. The cUnJcal an<l therapeutic course of an acute salt-losing adrenal crisis. 


TJie remainder o£ the examination, in¬ 
cluding fundoseopie and neurological, 
was entirely negative. 

Diagnostic studies included the fol¬ 
lowing: (1) Bone age was four .veal's 
beliind his chronological age; the bone 
survey, including .skull films, was ofJi- 
envise normal. (2) An electroen¬ 
cephalogram, taken in repose and light 
sleep, had frequencies at tlie low end 
of the normal range but no abnormal 
wave forms and was considered to be 


no adverse symptoms during this pro¬ 
cedure.) 

After several months of observation, 
the child was jilaced on methyl testos¬ 
terone, 5 mg. daily, on alternating 
weeks for 3 months, but showed no sig- 
nidcaiit anabolic response or change in 
bone age. Likewise, no development 
of secondary sex characteristics en¬ 
sued. 

Admission to the hospital on Feb. 
12, 1956, was i)rompted by fever and 
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sore throat followed by rapidly de¬ 
veloping lethargy, vomiting, and semi¬ 
coma. At this time, history revealed 
an excessive salt intake for the preced¬ 
ing six months. 

Physical examination revealed a 
semicomatose underdeveloped hoy in 
acute distress. Blood pressure was 
60/40, pulse 140, respirations 44, tem¬ 
perature 101° F. Pigmentation was 
present, as previously noted in the out¬ 
patient department. Bilateral otitis 
media and acute pharjmgitis existed. 
Otherwise there were no new findings. 

A clinical diagnosis of acute adrenal 
insufficiency was made, and he was 
treated with saline, aqueous adrenal 
cortical extract (ACE), and hydrocor¬ 
tisone intravenously and cortisone ace¬ 
tate intramuscularly, as outlined in 
Pig. 1. The response was dramatic, 
with almost an immediate clinical im¬ 
provement following this therapy. 

At this time, the diagnosis of chronic 
adrenal insufficiency v'as recognized; 
the exact nature of it remained to be 
clarified. Accordingly, the patient was 
discharged on no adrenal steroids but 
on supplemental salt to await time for 
appropriate studies. At the time of 
discharge all seium chemistries had re¬ 
turned to nox’mal. Likewise, an intra- 
dermal skin test with OT 1:4,000 was 
negative, as was a histoplasmin skin 
test. A flat plate of the abdomen re¬ 
vealed no adrenal calcifications. 


period for 3 days, followed bj^ ACTTI 
gel intramuscularly, 20 rmits daily for 
10 days. The results of these studies, 
as reflected by eosinophil counts and 
urinary 17-ketosteroids, are recorded 
in Table I. There was no significant 
change in his circulating eosinophil 
count, his urinary 17-ketosteroids, 
which were 0.7 and 1.3 mg. per day as 
base-line values, or his urinary uric 
acid : creatinine ratio, determined be¬ 
fore and after the first ACTH infu¬ 
sion. During the period of intrave¬ 
nous ACTH, although receiring 10 
Gm. of oral sodium chloride daily, his 
serum sodium fell to 126 mBq./L. and 
his serum chloride fell to 72 mEq./L., 
requiring intravenous saline infusions 
to correct the deficit. 

He was then considered to have pri¬ 
mary Addison’s disease, due to idi¬ 
opathic atrophy or involution of the 
adrenal glands. Accordingly, he was 
placed on cortisone acetate, 5.75 mg. 
twice a day orally, and 9-alpha-fluoro- 
hydrocortisone (Plorinef) 0.15 mg. 
daily. 

Since being placed on the above regi¬ 
men, he has had no recurrence of pre¬ 
vious sjunptoms; during these past 16 
months, he has exhibited a 22 pound 
weight gain, a 2i/^ inch increase in 
height, and a marked increase in exer¬ 
cise tolerance and over-all interest in 
his surroundings. He has had two 
episodes of pharxmgitis which were 


Table I. The Response of Case 1 to 25 Units Aqueous ACTH Intravenously Over an 
8-Houb Period for Three Days, Followed by 20 Units ACTH Gel Intramuscularly 
Daily for 10 Days, as Judged by Urinary 17-Ketosteroid Levels and Circulating 

Eosinophil Counts 


D.\Y 1 

control I 

1 1 

2 

1 3 

1 13 

Eosinophil count 9 A.M. 

240 

300 

275 

210 


(number per 3 P.M. 

cubic centimeter) 

250 

37o 

325 

172 


Urinary ketosteroids 






(milligrams per 24 hours) 

1.07 

1.02 

1.0 

1.3 

1.2 

ACTH units USP 

(intravenous every S hours) 

ACTH units USP 


25 

25 

25 

20 

(intramuscular) 





Day 4-13 


The patient was readmitted three easily tolerated ivith increases in corti- 

Aveeks after discharge for diagnostic sone dosage to 50 mg. per day for a 2- 

purposcs and was gAen ACTH intra- to 3-daj' period. Serum sodium and 

venously, 25 units daily over an 8-hour potassium levels have been determined 
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at two-month intervals, and have re¬ 
mained within normal limits. 9-alplia- 
tluorohydroeortisone was reduced to 
0.1 mg. daily alter si.\ months hoeanso 
of a slight increase in diastolic pres¬ 
sure. 

C-vSE 2.—B. AV., a 7V^-ycar-old while 
hoy, was entirely well until 3 years of 
age, when he was admitted to another 
hospital heeause of high fever, re¬ 
peated episodes of vomiting, and leth¬ 
argy. lie improved on symptomatic 
therapy only and was discharged after 
a few days. However, following hos¬ 
pitalization, periodic episodes of fever 
and easy fatigability occurred at ap- 
px'oximately monthly intervals. Dif¬ 
fuse darkening of skin color was noted 
to develop slowly during this period, 
with a change in hair color from blond 
to dark brown. 

At the ago of 4 years ho began to 
have episodes of fever, vomiting, and 
delirium at more frequent intervals. 
During one sueli episode, he was 
studied at another institution, where 
hepatosplcnomegaly was noted. Dur¬ 
ing hospitalization, ho had fever, con¬ 
vulsions, and an “cnccphalitis-likc” 
picture, associated with iioriodie gray 
cyanosis and severe prostration. No 
definite diagnosis was made at that 
time. One month later, at the same 
institution, tonsiliectomy and adenoid- 
cetomy were performed without ad¬ 
verse reaction. 

At the age of 5V4 years, ho was 
transferred to this hospital with a his¬ 
tory of fever, vomiting, and abdomi¬ 
nal pain for 8 days, and the develop¬ 
ment of a comatose state 24 horn's be¬ 
fore admission. AVliile at the transfer¬ 
ring institution, on the day of admis¬ 
sion to this hospital, a blood sugar 
level (Folin-AVu method) too low to 
bo recorded and a marked lowering of 
the serum CO- content were found. 

On admission, he was a diffusely pig¬ 
mented, fairly well-developed and 
well-hydrated, normotensive white 
male, weighing 45 pounds. He was in 
a comatose state, responding to painful 
stimuli only. On the basis of a pro¬ 
visional diagnosis of adrenal insuffi¬ 
ciency, steroid therapy was initiated 


with cortisone acetate, 200 mg. daily 
inlramuseularly, along with continu¬ 
ous intravenous fluids and tube feed¬ 
ings. At the end of 20 days of this 
treatment, his sensorium bad improved 
to the point of rc.spondiug to simple 
commands and accepting oral nourish¬ 
ment. At this time, steroids were dis¬ 
continued. Within 72 hours, however, 
he presented a pieture similar to that 
on admission and was replaced on cor¬ 
tisone, which was eventually discon¬ 
tinued on the si.vticth hospital day 
after a gradual reduction during the 
preceding week. 

Laboratorj- evaluation during this 
admission revealed the following sig¬ 
nificant points: urinalyses were noi'- 
mal; urinai-j' amino acid N e.vcretion 
was normal; normal blood sugar levels 
were persistently found; .scrum cleo- 
Irolytcs were never significantly ab¬ 
normal, although the scrum K tended 
to be between 5 and C mHii./L.; spinal 
fluid was normal, including protein; 
skin biopsy revealed only c.vee.ssivo 
melanin pigmentation in germinal epi¬ 
thelium; skin tests with OT were re¬ 
peatedly negative; eosinophil counts 
varied considerably, irrespective of 
clinical and therapeutic state; eleotro- 
enccphalogram was interpreted as 
showing a nonspecific state of deliriiun 
(Dr. A. J. Derbyshire); x-rays re¬ 
vealed a normal slaiU and normal-sized 
heart. 

At the conclusion of this hospitaliza¬ 
tion (total duration of 78 days), with 
the patient appearing to bo entirely 
normal e.vcept for his pigmentation, no 
definitive diagnosis was established. It 
was felt that the child had responded 
favorably to steroid therapy but had 
c.vhibited no untoward eilccts during 
and after ultimate withdrawal. 

5% years of age, ho was admitted 
again with the history of fever, vomit¬ 
ing, and disorientation, and, immedi¬ 
ately prior to admission, tarry stools, 
lie was not in acute distress during 
initial examination, although he was 
moderately dehydrated and had an 
acute pharyngotonsillitis. His weight 
was 48 pounds, pulse 140, respirations 
30, and temperature 100.6° F. His 
clinical course was relatively benign. 
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Mutli a rapid return of a normal sen- 
sorinm on intravenous fluids alone. 

Laboratoiy studies at this time re¬ 
vealed the following: CO 2 , 13 mEq./ 
L.; Cl“, 109 mEq./T;.; pH 7.29; total 
base 148 mEq./L.; normal 4-hour oral 
glucose tolerance test. A Thorn test 
sliowed a greater than 50 per cent 
drop in circulating eosinophil count 
following ACTH. 


tSerum chemistries drawn before ther¬ 
apy -was initiated revealed the follow¬ 
ing: blood sugar, 50 mg. per cent; se- 
iTim CO 2 , 16.5 mEq./L.; serum Cl", 
100 mEq./L.; serum Na, 143 mEq./L.; 
serum K, 4.13 mEq./L. He was again 
placed only on intravenous fluids and 
his subsequent course ivas uneventful, 
with a total hospitalization of three 
days. 



Fig. 2. Fig. 3. 

2 .— Case 2. Anterior full-length view, showing over-all increased pigmentation. 

Pig. 3,—Case 2. Posterior full-length view, demonstrating increased pigmentation of elbows, 
lumbosacral area. 


At 614 years of age, he was again 
admitted because of vomiting, weak¬ 
ness, fever, dehydration, and the de¬ 
velopment of a semieomatose state. 
Blood pressure was 110/75, pulse 120, 
respirations 30, temperature 102° F. 


At home he did relatively well ex¬ 
cept for a persistence of easy fatiga¬ 
bility, awlrward and incoordinate gait 
exacerbated by exercise, and only fair 
.school performance, thought to be due 
to fatigue and inattention. 
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At 7Vi years o£ age (March 3,1957), 
his admission was precipitated tiy fe¬ 
ver, vomiting, and, again, disorienta¬ 
tion. Pliysical e.\"aniination revcalcd a 
disoriented l>oy with an increase |n 
over-all pigmentation, accentuated in 
■skin creases and .scars. There wa.s also 
marked oral mucosal pigmentation, 
and the patient was inarkedl.v deh.v- 
drated. Blood prc-ssurc wa.s 80/60, 
pulse 140, respirations, 28, tempera¬ 
ture 100° P. Pigs. 2-5 depict the 
marked ))igmentation and general ap¬ 
pearance of the patient at this time. 


c-Kpericnecd. (A continuous saline in¬ 
travenous infusion was kept running 
during the course of the insulin toler¬ 
ance test to allow immcdi.itc admiuks- 
tration of hy])crtonic glucose if ncces- 
.sary.) The intravenous glucose toler¬ 
ance curve was normal, followed by a 
normal response to adrenalin. A 5- 
hour oral glucose tolerance test pro¬ 
duced nhnoi-mnlly high and prolonged 
elevation of blood sugar Icvcks, with¬ 
out a fasting or late hypoglycemia. 

3. Chest film showed a normal-sized 
heart. A flat plate of the abdomen 



Fif?. 4.—Case 2. Increa.^etl plR-nicntatlon In skin creases. 

Fijf. 3 .—Casc Marked dcposlllon of at margin and scattered over 

lonpfue 


Serum clicmi.strie.s before the initia¬ 
tion of therapy were as follow.s: Wood 
sugar (venous) 9 mg. per cent; CO?, 
14.5 mEq./L.; Cl’, 88.6 mEq./Ij.; Na, 
140 niEq./L.; K, 5.0 niEq./L.; Ca, 10.4 
mg. per cent; P, 4.9 mg. per cent; 
blood urea nitrogen, 26 mg. per cent. 
Subsequent cJieniistries were -witJiin 
normal limits. 

At tliis point, a diagnosis of Ad¬ 
dison’s disease was entertained, and 
the following studies were performed; 

1. OT 1:4,000 and 1:100 skin tests 
were negative. TIistoplasmin skin test 
was negative. 

2. Studies of tlie patient’s carlwliy- 
drate metabolism were made, as shown 
in Pig. G. Insulin tolerance test dem¬ 
onstrated increased sensitivity to in¬ 
sulin, but no untoward reactions wei’e 


demonstrated no adrenal calcifications. 
Pilni.s of long bones revealed a normal 
mineral content and normal I)one age. 

4. EIectrocnccphalogra])lnc studies 
demonstrated a No. 3 borderline ab¬ 
normal tracing (on a scale of 1 to 5) 
witii some asymmetric 5111*818 in sleep, 
strongest in the left frontal and tem¬ 
poral area. (Dr. A. J. Derbyshire.) 

5. Robmson-Powcr-Kcpler water test 
revealed a normal response to a water 
load, and the factor A was 72 (nor¬ 
mal). 

C. ACTII, 80 units, was given intra¬ 
venously over an 8-liour period daily 
for five consecutive days. Urinary 17- 
ketosteroids, urinary 17-liydro.vycorti- 
coid.s, urinary creatinine levels, and 
circulating eosinophil counts were de¬ 
termined, as recorded in Pig. 7. No 
significant response to ACTH occurred. 
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7. Two days after the conclusion of On the basis of these studies, it was 
the above, plasma IT-hj'-droxjmorticoid concluded that the patient failed to 
levels were determined before and 4 respond normally to the stimulus of 
hours after tlie administration of 80 ACTH. Along with the history and 
units ACTH gel intramuscularly, with corollary physical findings, the diag- 
the finding of no demonstrable levels nosis of Addison’s disease, due to 
either before or after ACTH, adrenal atrophy or involution, was 



T/n'c /N //od/^s 

Fig. 6.—Case 2. Tests of the patient's carbohydrate metabolism during: his last hospital 

admission, aged 7t4 years. 



p:_ 7 _Case 2 Response to SO units aqueous ACTH administered intravenously over an 

S-hour period for five consecutive days. 
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made. Treatment ivith eortisono, 12.5 
mg. orally twice a day, was initiated, 
followed in two weeks with the addi¬ 
tion of 9-alpha-tluorohydrocortisonc, 
0.1 mg. daily, heeaiiso of persistence of 
excessive salt intake and inadciinatc 
over-all clinical response. 

DISCUSSION 

■\Vliilc patients with Addison's dis¬ 
ease almost alwaj’s have clinical or, 
at least, laboratoiy evidence of partial 
or complete lack of all three adreno¬ 
cortical hormone lypos, deficienej’ in 
cither glneocorticoids or mineralocorti- 
coids tend to he individually promi¬ 
nent, especially ns regards the present¬ 
ing signs or symptoms. This is well 
exemplified hy contrasting the two cases 
reported hero. In Case 1 (Jl. S.), the 
diagnosis was eventually estnWi.shcd 
with certainty following a typical 
adrenal crisis precipitated hy an acute 
infection, manifested hy severe dehy¬ 
dration, homoconoontration, hypoten¬ 
sion, and circulatory collapse, until 
serum cleetrolyto determinations re¬ 
flecting salt lo.ss and potn.ssium reten¬ 
tion. In Case 2 (B. W.), repeated 
episodes of both documented and prob¬ 
able hypoglycemia, preceded hy vomit¬ 
ing, abdominal pain, and fever, oc¬ 
curred before the diagnosis was ulti¬ 
mately made. The importance of 
eliciting a histoiy of e.xcessive salt 
craving should be emphasized, espe¬ 
cially with reforenoc to Case 1 who, 
in retrospect, had been taking a 
markedly excessive amount of salt, 
even to the point of taking rook salt 
to bed with him at night. It is inter¬ 
esting to note that this history was 
missed oven though the family care¬ 
fully recorded cveiy type and amount 
of food ingested by the patient over 
a two-week period, except salt. Both 


cases demonstrated pigmentation of 
varying degrees, with a typical ap¬ 
pearance and distribution character¬ 
izing Case 2; that is, the difCuse dark- 
brown pigmentation was distributed 
over the entire body, being more 
marked on the nipples, elbows, low 
back, .sears, and with c.xtcu.sive oral 
mucosal and tongue deposition as well. 
The prolonged duration before diag¬ 
nosis in both eases, in the absence of 
any evidence of specific disease proc¬ 
esses ini'oh’ing the adrenals, .supports 
the concept of slow adrenal involution 
or atrophy that must occur in such 
situation.s, ns opposed to the clinical 
course following acute cortieal necro¬ 
sis or vascular accidents which, by 
necessity, is usually much more pre¬ 
cipitous and acute in onset. AVhile 
the diagnosis, in retrospect, is easy 
and classical in both of the cases ro- 
Iiortcd, it is important to note the 
difllcultics that can bo eneouiitored 
unless the entity is carefully consid. 
cred in any child refieeting the pat¬ 
tern of asthenia, anorexia, weight 
loss (or failure to gain adequateb’). 
reeurrent dehydration and/or hjTio- 
glyccmia and general debility, and 
unless appropriate and specific labo¬ 
ratory investigations .are performed. 
The symptoms and signs of adreno¬ 
cortical insufTiciency seldom suffice to 
certify a diagnosis.^ 

Methods of Laboratory Diagnosis .— 
Laboratory aids, not involving the ac¬ 
tual measurement of adrenocortical 
hormone levels in urine and blood, are 
based on indirect physiologic effects 
of adrenal products; as such, they 
are .subject to a large number of var¬ 
iables, both clinical and laboratory, 
and, thus, tend often to be misleading. 
The oral glucose tolerance curve is 
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usually fiat, witli a drop to hypogly¬ 
cemic levels several hours after the ad¬ 
ministration of glucose; in both pa¬ 
tients, repeated oral glucose tolerance 
tests refieeted normal curves or, as in 
Case 2, even curves with marked and 
prolonged elevation of blood sugar 
from a normal fasting level. The in¬ 
judicious use of the insulin tolerance 
test has been frequently warned 
against because of the marked in¬ 
crease in insulin sensitivity mani¬ 
fested in patients with adrenal insuffi¬ 
ciency^’ ®; in both of the eases re¬ 
ported, insulin tolerances were de¬ 
termined with intravenous saline run¬ 
ning slowly to allow rapid adminis¬ 
tration of hj’’pertonic glucose if neees- 
saiy. In both cases, increased sensi¬ 
tivity was demonstrated to relatively 
small doses but no untoward reactions 
were exiierienced, even with blood 
sugar levels as low as 20 mg. per cent. 
The inability of a patient with adre¬ 
nal insufficiency to produce diuresis 
in response to a water load is de¬ 
termined by the Eobinson-Power-Kep- 
ler test®; in Case 2 a normal response 
to a water load was obtained. The 
failure to demonstrate hyponatremia 
(as in Case 1) and hypochloremia dur¬ 
ing an acute adrenal crisis is related 
to the over-all contraction of extra¬ 
cellular volume; accordingly, hyper¬ 
kalemia is the only relatively con¬ 
sistent electrolyte aberration in acute 
adrenal insufficiency. The effect of 
ACTH on the circulating eosinophii 
count (Thorn test) has been used 
since 1948 as a test of adrenal re¬ 
serve; in Case 2, a normal response 
(greater than 50 per cent drop in the 
circulating eosinophil count four 
hours after intramuscular administra¬ 
tion of corticotrophin) was obtained 
during his second admission to this 


hospital at the age of 5% years. 
Thus, while of considerable help, the 
tests mentioned above have severe 
limitations, as exemplified in both 
eases reported, and may obscure an 
underlying adrenal insufficiency by 
false negative results unless the re¬ 
cent advances in laboratory diagnosis 
of Addison’s disease are utilized. 

The use of ACTH as a means of 
estimating the ability of the adrenal 
gland to respond has been given great 
impetus by the development of rela¬ 
tively simple determinations of corti- 
eosteroid excretions in blood and 
urine, and it is now felt that the de¬ 
termination of 17-hydroxycorticoids 
and 17-ketosteroids in blood and urine 
provides the most accurate practical 
means of quantitating adrenocortical 
response.’"® Several conclusions can 
be dra^vn from the recent literature 
regarding urinary e.xcretion studies 
following ACTH administration: (1) 
At least a three-day period should be 
used for study because of the initial de¬ 
lay in response that may occur in the 
presence of normal adrenals as well as 
in patients ■with inanition, anterior pi¬ 
tuitary insufficiency, etc. (2) A signifi¬ 
cant increase is more commonly found 
when measuring urinary corticoster¬ 
oids as compared to urinary 17-keto- 
steroids. (3) The use of both deter¬ 
minations, however, significantly in¬ 
creases the reliability of the test pro¬ 
cedure. (4) In general, an increase of 
at least 100 per cent in the excretion 
of both 17-ketosteroids and 17-hy- 
droxycorticoids has been found in all 
patients except those with primary 
adrenal disease, regardless of the 
route of administration of ACTH. 
However, as might be anticipated, due 
to the variety of factors that cannot 
be controlled in such a test situation. 
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the v.ilue of ACTH stimulation lies 
mainly in the diagnosis of frank pri¬ 
mary adrenal insufficiency and docs 
not, as yet, allow more subtle esfima- 
tinns of the relative ability of an 
adrenal gland to respond. In both 
eases reported, complete absence of 
response after prolonged administra¬ 
tion of ACTJI is diagnostic of true 
adrenal insufficiency. 

The measurement of plasma corti- 
coids and their change in response to 
corticotropin has afforded an even 
more sensitive tool in the diagnosis 
of states of adrenal hypofunetion. 
Utilizing their own method for the 
determination of plasma 17-hydrox}’- 
eorticoids (normal plasma levels 5 to 
10 mog./lOO ml.), Nelson and co- 
workers’” found no measurable corti- 
ooid level in. several patients with 
Addison’s disease. "When ACTH was 
given to normal persons, an increase 
in plasma level to a peak of 20 meg./ 
100 ml. was obtained; the peak was 
reached 60 minutes after intravenous 
dose, with a return to normal in four 
hours. AVhen ACTH was given intra¬ 
muscularly, the peak occurred in two 
hours, with a return to normal in six 
hours. Bayliss and Steinbeck" gave 
80 units ACTH gel to normal patients, 
and demonstrated a rise of plasma 
hydroxycorticoid levels to 36 meg./ 
100 ml. in two hours, and a maximum 
concentration in four to eight hours, 
with a return to normal in 12 to 24 
hours. AV a 11 a c e and associate.s’” 
found levels of 0 to 21 meg./lOO ml. 
in patients with Addison’s disease; 
when two such patients were given 
ACTH, no rise occurred. They 
stressed the point that patients with 
Addison's disease may have normal 
circulating corticoid levels, but do not 
respond to ACTH. In our Case 2, no 


measurable levels were found before 
or four hours after administration of 
80 units ACTH gel. 

Treatment of Acute Adrenal 
Crisis .—The aims of treatment of the 
acute crisis are: (1) restoration of 
plasma and extracellular fluid volume, 
(2) correction of hj-poglycemia, if 
prc.sent, and restoration of carbohy¬ 
drate reserves, (3) treatment of the 
precipitating or complieating infec¬ 
tion, and (I) replacement of absent 
or deficient circulating adrenocortical 
hormones.’” Aqueous adrenal extract 
(ACE) is an extract of natural adre¬ 
nocortical hormones obtained from 
the adrenals of domestic food ani¬ 
mals; 1 c.c. of ACE is equal to 0.1 
mg. hydrocortisone in activity. Tet, 
the life-preserving effects of ACE ex¬ 
ceed that to bo obtained from their 
content of corticosterone and 17-hy- 
droxyoorticostcrone alone”; and thus, 
combined with the advantages of ease 
of administration, vide range of 
safety, and rapid action when given 
intravenously, the use of ACE is still 
advisable in the initial therapy of an 
acute crisis. Hydrocortisone sodium 
succinate (Solu-cortef) may be ad¬ 
ministered by an easily titratable in¬ 
travenous drip in glucose-saline solu¬ 
tions, which makes its emergency use 
ideal in that dosage can be altered 
with the clinical changes of the pa¬ 
tient. This would seem to be espe¬ 
cially valuable since dosages are ap¬ 
proximate, depend on the relation 
between adrenal reserve and the mag¬ 
nitude of the stress, and change with 
cither improvement or deterioration 
of the patient. The use of desoxy- 
cortieosterono actetate (DCA) is 
necessary mainly in the presence of 
hyperkalemia, since hj-ponatremia and 
hypoohloremia, and the correction of 
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eil'culating blood volume, can and 
should be handled mainly by the use 
of intravenous sodium chloride-con¬ 
taining solutions. Maintenance ther¬ 
apy with cortisone or hydrocortisone 
by oral or intramuscular route is 
initiated later in the course of ther¬ 
apy when intravenous fluids (and 
thus intravenous hydrocortisone) are 
no longer necessary. 

Recent Aspects of Maintenance 
Therapy .—In the replacement therapy 
of Addison’s disease, it would be ad¬ 
vantageous to be able to use agents 
that, with a minimum of expense and 
deleterious side effects and a maximum 
of stability, would provide oral re¬ 
placement therapy in as physiologic 
a manner as possible. Cortisone, hy¬ 
drocortisone, and their derivatives 
provide adequate glucorticoid prop¬ 
erties but do not supply sufficient 
mineraloeorticoid properties in the 
doses required for maintenance thei’- 
apy. Use of supplemental salt and 
DCA parenterally (in the forms of 
acetate in oil, trimethjdacetate, or pel¬ 
lets) has been necessary to create 
adequate mineral homeostasis. Sub¬ 
stitution of a fluorine atom in the 
9-alpha position of the hydrocortisone 
molecule produces a marked potentia¬ 
tion of glucocorticoid effect and an 
even greater potentiation of mineralo- 
corticoid effect, so that 9-alphafluoro- 
hydroeortisone has a “salt activity” 
50 times and a “sugar activity” 20 
times that of hydrocortisone.^^’ Tlie 
sodium-retaining properties of the 
fluorinated compound and aldosterone 
are comparable. Its use alone in re¬ 
placement therapy of Addison’s dis¬ 
ease produces edema and hypertension 
in doses necessary to acliieve adequate 
"lucocorticoid effects. However, when 
used in small doses, togetlier M’ith cor¬ 


tisone or hydrocortisone, effective, 
safe, and relatively inexpensive oral 
therapy results. Leith and Beck’® re¬ 
ported on 8 adult patients well handled 
until 0.1 mg. 9-alpha-fluorohydrocorti- 
sone and 5 mg. hydrocortisone twice 
daily. Kupperman and Epstein” re¬ 
ported similar success with combined 
therapy, as have Owen and associates’® 
who pointed out the dangers involved 
in excessive dosage and tlie importance 
of individualization of therapy. Our 
patients are being successfully main¬ 
tained on such combined therapy, with 
no significant difficulties experienced 
thus far. 

SUSIMARY 

Two cases of primary chronic adre¬ 
nal insuffleiency (Addison’s disease) 
in children are presented. 

The symptoms and signs of chronic 
adrenocortical insuffleiency seldom suf¬ 
fice to certify a diagnosis. Similarly, 
reliance on laboratory methods that 
do not involve actual measurements of 
adrenal hormones in plasma and urine 
may obscure an underlying adrenal in¬ 
sufficiency by false-negative results. 

The use of the quantitative adrenal 
response to ACTH stimulation as re¬ 
flected in urinary excretion of 17-keto- 
steroids and 17-hydroxycorticoids and 
plasma 17-hydroxycortieoid levels pro¬ 
vides the most accurate laboratoxy tool 
noAV available in the diagnosis of Ad¬ 
dison’s disease. 

The use of 9-alpha-fluorohj^droeorti- 
sone provides an agent which, when 
used together with cortisone or h 3 Mro- 
cortisone, promises to allow effective, 
safe, and relativelj' inexpensive oral 
therapj'- for chronic adrenal insuffl- 
ciencjn 

Appendix of Methods. —(1) Blood sugars 
were done by Folin-Wu metliod. (2) Urinary 
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creatinines ^^e^o done by Folin ractljod. (3) 
Urinnry 17-botostoroi<is uore done by tlie 
Klcndshoj modification of Uio Drektcr 
mctliod.'^' (4) Urinary 17*liydroxycorticoids 
were done by a modification of tiie Reddy 
lirofcdure.so (5) Plasma ITdiydroxycorti- 
coids ivcro done by an adaptation of tlie 
method published by Silber and Tbi*5h.“> 

Wo nro sincerely indebted to Dr. Anthony 
C. Nolko for his invaluable help in reviewinff 
tho manuscript^ Dr. James Connor for help 
until case management and diagnosis; Dr. 
Richmond Smith, of Henry Ford Hospital, 
for determination of plasma and urine 17- 
liydroxycorticostcroids; Air. Charles Zinscr 
for preparation of charts; Drs. Wm. Jones 
and Stanley Beck for referring Case 2; and 
Miss Norn Campbell, M.T., for laboratory 
assistance, 
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SUCROSUEIA IN ASSOCIATION WITH MENTAL DEFICIENCY AND 

HIATAL HEENIA 

Gerald 6. Woodruff, Jr., M.D.* 

London, England 


S UCEOSE is an assimilable disac- 
cbaride wliicb is normally rapidly 
hydrolyzed in the intestines by the 
digestive enzymes to its constituent 
monosaccharides, glucose and fructose, 
which are then absorbed and utilized. 
Like other disaccharides, unless hydro- 
Ij^zed it is not absorbed in appreciable 
quantities from the alimentary tracts 
of normal animals. If, howevez', it 
gains access to the body without hav¬ 
ing been bi’oken down, it is almost en¬ 
tirely excreted in the urine without 
change. Apparently the digestive 
juices are the only enzymes in the 
body capable of hydrolyzing the poly¬ 
saccharides to utilizable sugars. The 
monosaccharides, glucose, fructose, and 
galactose, on the other hand, are read¬ 
ily and completely utilized, although 
by different rates and means of ab¬ 
sorption, diffusion, utilization, and ex¬ 
cretion.^ Also in contrast to other 
sugars, sucrose is not detectable by the 
ordinary reducing solutions and con¬ 
sequently would likely go unnoticed 
on a routine urinaljms. However, by 
submitting the urine to a few di’ops of 
concentrated acid and heating for ten 
minutes, hj-droly'sis -will take place, 
and a Benedict’s test will be positive. 

Because of its very poor reabsoiq)- 
tion by the kidney', intravenous solu¬ 
tions of sucrose have been used as a 

From the Hospital for Sick Children, Great 
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measure of extravascular space and of 
glomerular filtration rate, closely par¬ 
alleling that of inulin. It has also 
been suggested in the past as an effec¬ 
tive agent to reduce spinal fluid pres¬ 
sure when given as a hypertonic solu¬ 
tion, as it does not enter the sub¬ 
arachnoid space or the cells and 
escapes only^ through the urine. Dam¬ 
age to renal tissue has been reported 
from the use of these solutions, but it 
appears to be only temporary, and 
damage to other tissues has not been 
reported." 

Landensuu^ has shown that inges¬ 
tion of large amounts of sucrose, such 
as often will happen in bottle-fed 
babies, may effect a spillover into the 
urine of normal children, but even 
this appears to have rather definite 
limitations. Dr. L. I. Woolf^’ ® of this 
hospital found 25 mg. per 100 ml. to 
be the upper limit of normal in post¬ 
prandial specimens in normal infants. 
However, considerably’- more investiga¬ 
tion is needed to establish the normal 
ranges in different situations. 

Some children with gastroenteritis 
who ai'e otherwise normal have been 
reported to show an excess of sucrose 
in the urine. Eeuss,® in 1910, recoi’ded 
twelve instances of “saccharosuria” in 
children severely ill with gastroenteri¬ 
tis, and more recently Owen and 
Lewis^ reported six patients with su- 
erasuria, three of whom died and five 
of whom had gastroentei’itis. The 
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sixtji infant died on tlie seventh day 
of life of an undiagnosed condition as¬ 
sociated ivith jaundice and liepato- 
sliienomcgaly. One of the tlirce sur¬ 
vivors had an abrupt disappearance 
of sucrose from tlie urine when 
switclied to Dextri-JIaltosc, and in one 
tlio appearance of suerosuria was first 
noticed after the gastroenteritis liad 
subsided. In neitlier of tlie.se reports, 
liowevcr, is it mentioned wlictlier tlic 
abnormal amounts of sucrose di.sap- 
peared from tlie urine on folloiv-up 
e.vamination. 

In 1951, lloncrieil and Wilkinsou' 
of this lio.spital recorded three infants 
who showed suerosuria on normal dicl.s 
when their urine was c.vamined by 
paper chromatography. All three were 
mentally defective and had hiatal 
hernia. It was found that an ordinary 
milk feed (i.o., containing sucrose and 
lactose) caused an abnormally large 
excretion of sucrose, lactose, fructose, 
and, occasionally, glucose. On a su- 
crosc-free diet the sugar excretion was 
normal. Sucrose, uithout lactose, 
caused only a slight increase in excre¬ 
tion of sucrose. Various combinations 
of sugars were given and there ap¬ 
peared to be some sort of interaction 
between sucrose and lactose. AVhen 
these sugaiii were given together, other 
sugars also appeared more easily in 
the urine, although there was a con¬ 
siderable amount of individual vari¬ 
ability among the patients studied. 
Since glucose and fractosc appeared 
in the urine after the administration 
of sucrose, and one post-mortem sam¬ 
ple of inte.sthial juice actively .split 
sucrose and lactose, it was postulated 
that the error is more likely one of 
abnormal absoiption rather than fail¬ 
ure of digestion of these sugars. The 
link between the three component 


parts of this sjmdromo appeal's highly 
suggestive, but by no means conclu¬ 
sive. A number of children with 
hiatus hernia Jiavc been found to have 
no abnormality of sugar metabolism. 
Likewise, a number of congenita! 
anomalic.s of the brain, including 
m.arked hj-poplasia of the corpus cal¬ 
losum, were found in one child with 
the sjmdromc who died. A subseriuent 
cnecphalographic examination of one 
of the surviving patients has shown 
only cortical atrophy. 

Since the appearance of the three 
reported case.s, a number of other chil¬ 
dren who have suggestions of a similar 
.sj-ndrome have been investigated. Pour 
of these distinctly .show mental de¬ 
ficiency, hiatal hernia, and varying de¬ 
grees of suerosuria. These cases will be 
reported in some detail. The remain¬ 
ing cases are somewhat loss definite 
and are included merely to note the 
frequent association of suoro.suria with 
at least one of the other two findings 
(Table I). It should be reiterated that 
in searching for these patients a num¬ 
ber (apjiroximately 18) were found 
who had hiatal hernia and no sucro.su- 
ria demonsti-atcd at the time of investi¬ 
gation. Of those, at least C had some 
degree of mental deficiency. The urine 
sugars were identified by one dimon- 
siouitl paper chromatography by Dr. 
L. I. AYoolf’' ” of this ho.spital, and 
their appro.ximato concentrations were 
measured. 

CASE REPORTS 

C.ASE 1.—L. P., a 7-month-old girl, 
was admitted to The Hospital for Sick 
Children, Great Ormond Street, on 
June 7, 1955. Site was the only eliild 
of an Rh-nogative mother who had had 
one prcrtous miscarriage. The birth 
wa.s norma! and no jaundice was 
noted. Birth weight was G pounds 4 
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oiuices. She had a partially cleft 
palate. She was spoon-fed with ex¬ 
pressed breast miUc for the first tivo 
months and then fed bj’- bottle. She 
had tended to vomit since birth, and 


this became progressively worse from 
the age of 3 months on, when solids 
were added. Vomiting usually oc¬ 
curred immediately after feeding and 
was often associated with coifee ground 


Table I. SmiiiABy of the Eejiaining Eight Cases Demonstrating Sucrosgria 
(Sugars Expressed in Milligrams Per Cent) 


CASE ' 

1 

AGE 1 

1 

SEX 

URIXART EXCRETION 0F| 
SUGARS mTHIN 4 
HOURS AFTER INGES¬ 
TION OF 1 OUNCE OP 1 
SUCROSE IN MILK 

GASTRO¬ 

INTESTINAL 

SYMPTOMS 

MENTAL 

DEFICIENCY 

REMARKS 

5. P. C. 
243851 

18 

mo. 

M 

S — 100 

F ~ 50 

L — 25 

(not repeated) 

Vomiting 
No H.H. 

Marked 

No hiatus hernia 
on x-ray but im¬ 
proved on prop¬ 
ping up. Twin 
brother normal 

6. AI. N. 
240812 

3 

yr. 

F 

S — 60 

F — SO 

L — 12 

(not repeated) 

H.H. 

Marked 

Also had phenyl¬ 
ketonuria; died 

7. C. B. 
262026 

6 

M 

S — 50 

L — 200 

H.H. 

Probable 

(1) Traumatic de¬ 
livery with 


8. D. G. 2 M 

236092 JT. 


9. G. B. 8 M 

240466 yr. 


10. D. M. 2 M 

203622 yr. 


Tnice repeated with 
similar results 


S — 120 
F — 50 

G1 — 1000 
Eepeat normal (3 
mo. later) 

S — 140 
Others normal 
Repeat normal (3 
mo. later) 

S — 250 
F — 60 

Gal — 12 

Repeat normal 


( 2 ) 

(3) 


probable cere¬ 
bral damage 
General spas¬ 
ticity 
Idiopathic 
scoliosis 


H.H. 


H.H. 


Moderate 


Mild 


None Mild 


11. D. W. 

9 

M 

S — 120 - 

H.H. 

255350 

mo. 


B — 90 

Not repeated 


12. P. W. 

7 

F 

S — 70 

H.H. 

266918 

mo. 


L — 120 



None 


(1) Normal blood 
sugar 

(3) Microcephalio 


Sucrose-free diet 
for S months 
made no differ¬ 
ence 

Admitted for ma¬ 
rasmus. Sucrose 
disappeared 
from urine co¬ 
incident with 
improvement of 
general condi¬ 
tion and men¬ 
tality 

Doing well gen¬ 
erally 


Eepeatcd after 1 
wk. on sucrose- 
free diet 
S = 40, 

L = 120 


Questionable Eemarkaiilo im¬ 
provement coin¬ 
cident witii suc¬ 
rose-free diet. 
Continued im¬ 
provement after 
being put back 
on sucrose 


lucrose L. = lactose F = fructose, Gl = glucose. Gal = galactose, and H.H. = hiatus 
hemil Ml accHinpanjdng illnesses are noted in the remarks column. 
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material. She was rotarcleti in her 
development; at the orc of 7 month.s 
she did not lift her head, recognize 
her mother, or sliow any interest in 
her surroundings. The family history 
was noncontributory except tliat tlic 
father had tuberculosis and was in a 
sanatorium at the time of tiic infant’s 
birth. 

Physical examination revealed a 
baclnvard, fretful, slightly microcc- 
phalic bab.v whose head circumference 
measured 15 inches. She weiglied 12 
pounds 10 ounces, and she had bilateral 
inguinal hernia. Other than the retar¬ 
dation, examination of the central 
nervous system failed to reveal abnor¬ 
malities. 

An x-ray examination of the esoph¬ 
agus revealed a moderate-sized hiatal 
hernia with free reflux and persistent 
irritability of the lower end of the 
esophagus. The hemoglobin was 8.3 
Gm. per 100 ml. On a sucrose toler¬ 
ance test she c.xcretcd 700 mg. per cent 
.sucrose and 120 mg. per cent lactose 
four hours after being fed one ounce of 
sucrose in six ounces of milk. Site was 
diseharged to the outpatient depart¬ 
ment on Aludrox. Propping up was 
preseribed. 

The vomiting persisted with occa¬ 
sional streaking of lilood; however, re¬ 
peat x-ray examination did not demon¬ 
strate a stricture of the esophagus, and 
surgery was not considered adi'isable. 
She was readmitted in July, 1956, when 
a lumbar encephalogram was done in 
view of the previously reported case of 
suerosuria witli hypoplasia of the cor¬ 
pus callosum. This revealed bilateral 
cortical atrophy with no evidence of 
agenesis of the corpus callosum. The 
vomiting had ceased, but the child was 
grossly and severely retarded. She 
has since been institutionalized. 

Case 2.-—R. T., a 13-month-old boy, 
was admitted on Jan. 12, 1956, having 
had a hiatal hernia diagnosed elsewhere 
by barium swallow at the age of 3 
months. lie had been born by a breech 
delivery, weighing 5 pounds 5 ounces, 
and presented some diffleulty in i-esus- 
oitation. He refused feeding early, and 
tube feeding was necessary. He is the 


onlj' child of healthy parents, and 
there was no liistory of mental retard¬ 
ation in the family. Development 
was moderately delayed. His symp¬ 
toms of vomiting and hematemesis had 
been considerably improved by thick¬ 
ened food and by being propped up. 

Physical examination revealed a re¬ 
tarded child with a flat forehead and 
wide-.sct eyes. Tiio sinill circumference 
was 17 inches. "Weight was 14 pounds. 
There was no evidence of mongolism 
or cretinism, although the scrum cho¬ 
lesterol was slightly elevated. This 
was normal when tested later. A bari¬ 
um swallow confirmed a largo intra- 
thoracic gastric pouch, and csophagos- 
copy on Jan. 20, 1956, by Sir. David 
Waterston, showed no stricture and 
very mild esophagitis. The hemoglobin 
was 12.6 Gm. per 100 ml. The urine 
was negative for phenylpyruvic acid, 
but on paper chromatography it 
showed 100 mg. per cent sucrose and 
40 mg. per cent lactose four hours after 
the ingestion of one ounce of .sucrose 
in six ounces of milk. Urinary 17-kcto- 
storoids were 1.38 mg. per liter. Bone 
age was delayed. 

An intelligence quotient on Fob. 2, 
1956, using the Griffitlis Developmental 
Scale, was performed by Mr. Stephen 
Coates and recorded as 07. 

The patient was discharged to the 
outpatient department on a sucrose- 
free diet but continued to vomit, with 
occ,asional hematemesis. On May 7, 
1950, repeat esophagoscopy by Mr. 
Waterston revealed more severe eso¬ 
phagitis, and a repair of the hiatus 
hernia was undertaken. The post¬ 
operative course was satisfactory, and 
the child has vomited considerably less 
since that time. 

He was readmitted in October, 1950, 
for a lumbar encephalogram, which 
showed widening of the parietal sulci 
but no abnormalities of the corpus 
callosum. At this time he was 22 
months old and had been on a sucrose- 
free diet for 8 months. He was still 
retarded but could walk with support, 
and his mother could recognize mono- 
syllabie speech. A repeat sucrose 
tolerance test was normal and he was 
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returned to a sucrose-containing diet. 
After one week he still showed no ab¬ 
normal excretion of sucrose. He was 
discharged on a normal diet to the 
outpatient department. 

Case 3.—T. P., a 7-month-old girl, 
had been born normally weighing 5 
pounds 13 ounces. She took feedings 
poorly at first, and at the age of 3 
months had a frenotomy for tonguetie. 
She gained weight normallj’^ and had 
little vomiting until the age of 6 
months, when she began to vomit fluids 
especially. She was seen in the out¬ 
patient Department at The Hospital 
for Sick Children, and a barium swal¬ 
low at that time revealed a supradia¬ 
phragmatic portion of the stomach 
which was regai'ded as a hiatal hernia 
of the sliding variety. She was placed 
on thickened feedings and was propped 
up and improved considerably. She 
remained well until Jan. 12, 1956, when 
she was admitted at the age of 11 
months vith pneumonia, recurrent 
A’omiting, and general failure to thrive 
for the previous 4 weeks. She had sat 
alone at the age of 8 months, but she 
had not progressed since then and was 
considered backward in comparison 
with her siblings. 

Physical examination revealed a 
limp, pale child who appeared chroni¬ 
cally ill and backward. Chest x-ray 
revealed coUapse in the right upper 
lobe and the basal segments of the left 
lower lobe. This impi’oved markedly 
on Aureomj’cin. INIantoux sldn test 
1:100 was negative, as were gastric 
washings for acid-fast bacilli. A re¬ 
peat bax’ium swallow failed to reveal 
a liiatal hernia. The hemoglobin was 
5 6m. per 100 ml., the erythrocyte 
sedimentation rate was 29 minutes in 
one hour. The white blood count 
was 12,500 with 48 per cent polymor¬ 
phonuclear and 52 per cent lympho¬ 
cytes. Blood chemistry, blood urea, 
seiTira calcium, plasma proteins, and 
electrophoresis tests were all normal. 
A sucrose tolerance test showed an 
excretion of 125 mg. per cent sucrose, 
20 mg. per cent fractose, and 25 mg. 
per cent lactose two hours after inges¬ 


tion of one ounce of sucrose. The urine 
was free of phenylpyi-uvic acid. Ob¬ 
servation on the ward confirmed retar¬ 
dation of a moderate degree. The chest 
symptoms were considered to be due 
to inhalation of regurgitated material 
from the hiatal hernia. The vomiting 
resolved on thickened feedings and 
propping up, and she was discharged 
to the outpatient department on Feb. 
8, 1956. Periodic visits since that time 
have shoxvn improvement in motor 
skills. She is now starting to walk at 
26 months and has very little vomiting. 
The urine has not been tested recently 
for sucrose. 

Case 4.—^N. P., an 8-month-old boj’’, 
was admitted to The Hospital for Sick 
Children on July 29, 1955, for com¬ 
plaints of regurgitation -with occasional 
hematemesis since birth. He was born 
weighing 7 pounds 8 ounces folloxving 
a normal pregnancy and delivery. 
Four hours after birth he had a severe 
cyanotic attack and for the first week 
was lethargic. He was breast-fed with 
considerable difficulty. Ee^rgitation 
became marked and necessitated tube 
feeding for the next 2 months at an¬ 
other hospital. He then took food but 
continued to vomit and had several 
episodes of vomiting frank blood 
and mucus. During one of these epi¬ 
sodes he had pneumonia from aspirated 
vomitus, necessitating further hos¬ 
pitalization. 

His development was delayed, and 
he did not notice objects until 6 months 
or hold up his head until 7 months of 
age. 

Physical examination revealed a re¬ 
tarded baby with mild hj^pertelorism 
and a flat face. Head circumference 
was 16% inches. He was unable to sit. 
The gi’asp reflex was still present, and 
the weight was 15 pounds. 

Barium swallow demonstrated an 
abnormal grossly dilated esophagus, 
but no definite herniation. Esophagos- 
cop 3 ' by Mr. Waterston showed a wide 
upper esophagus but no esophagitis. 
The cardia appeared nonnal and with¬ 
out reflux. A small erosion in the 
mucus of the cardia was noted. The 
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lieinoglobiii was 10.30 Gm. per cent. 
Tlie urine contained no plicnylpyruvic 
acid, and on iiapor chromatography at 
tlii.s time it was negative lor sucrose or 
other sugars. He \va.s discharged in 
two weeks, liaving improved sTigiitly 
on prop])ing up after meals and Alu- 
drox. 

He continued to vomit blood and 
failed to gain weight over the next 
four months and was readmitted on 
Nov. 29, 1955. Ilis hemoglobin was 
7.5 Om. per cent and he was trans¬ 
fused with 500 e.c. of packed cells to 
11.6 Gm. per cent. Hepeatcd esopha- 
goscopy revealed mild o.sophagitis above 
the cardia. 

Urine chromatographj’ was repeated, 
and following an ounce of sucro.se in 
.six ounces of milk the urine contained 
350 mg. per cent sucrose and 150 per 
cent lactose. A week later after in- 
ge.stion of one-half ounce of suero.se 
ho oxeroted 70 mg. per cent sucrose 
and 50 mg. per cent lacto.se. 

He was placed on a sucrose-free diet 
and transferred to the hospital’s coun¬ 
try branch at Tadworth. Meanwhile, 
ho had developed marked eezoma and 
asthma, and it was noted that ho was 
deaf. 

After 5 months at Tadworth, on May 
25, 1950, ho was disclmrgcd home 
slightly improved mentally. Ho died 
at home on June 4, 1950 of pneumonia 
following aspirated vomitus. A post¬ 
mortem examination was not done. No 
further urinary determination for 
sugars had been made. 

DISCUSSION 

It might be noted that lactose fre¬ 
quently appears in rather large quanti¬ 
ties, sometimes considerably greater 
than sucrose, so that the metabolic 
defect would in fact appear to be a 
“disacchariduria.” However, its ap¬ 
pearance is too inconsistent to draw 
any conclusions, and this is another 
aspect that must remain in the realm 
of future investigation. 


If there exists a cau.sc-and-effect 
relationship of the different lesions, i.e., 
the metabolic delect, the mental defi¬ 
ciency and the anomaly of the lower 
end of the esophagus, it remains ob¬ 
scure. In one patient (Case 4) pre¬ 
viously normal chromatography of the 
nrinc later revealed an e.xcessive secre¬ 
tion of sucro.se. This child failed to 
show aiij' improvement other than what 
might be expected from constant medi¬ 
cal care, and he died shortly after 
being discharged from the hospital. 
On the other hand, four of the p.atients 
on whom repeated studic.s had been 
done (Cases 2, 8, .0, and 10) reverted 
to normal. In at least two of thc.se 
(Cases 2 and 10) and pos.sibly in a 
third (Case 9) this reversion coincided 
with a general improvement in men¬ 
tality and general physical well-being. 
Here again the evidonee is far from 
conclusive, but it might be postulated 
that the metabolic dofeet—bo it a 
failure of enzymatic digestion or of 
faulty absorption from the intcstiiml 
imicosa—might at least bo transitory 
in a number of cases, and resumption 
of normal metabolism in these eases 
may rellcct, or possihl}' initiate, a 
general improvement in the other mani¬ 
festations. The temptation to link the 
three conditions more specifically is 
thwarted by several factors. In these 
cases there are a number of causes for 
mental deficiency that are separate 
rvithin themselves, c.g., phenylketonu¬ 
ria, birth trauma, and microcephaly. 
Also, ns pre%dously mentioned, there 
were several patients with mental defi¬ 
ciency and hiatal hernia who did not 
show sucrosuria. Possibly some of 
these might represent a transient defect 
which was missed on the one examina¬ 
tion. Nevertheless, it seems more than 
mere coincidence that this number of 
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cases should present with a similar 
kind of findings, and it is hoped that 
furtlier investigations will elucidate 
matters. 

Case 12 is interesting in that a 
sucrose-free diet Avas tried for one 
Aveek onlj^ and Avas coincident AAutli a 
notable improA^ement in Aveight gain 
and general AA^ell-being for the first 
time since birth. This continued until 
discharge, in spite of the reintroduction 
of sucrose in tlie diet. In tlie tn^o 
patients that Avere put on a sucrose-free 
diet over a period of time (Cases 4 
and 9) no discernible difference Avas 
noted, but this seems a reasonable 
program to he tried more persistently 
in the future. Certainly in galactose¬ 
mia there seems to he a relationship 
betAveen the presence of an abnormal 
sugar and mental retardation, and 
improA'ement usually occurs Avhen lac¬ 
tose is removed from the diet. 

No neAV factual observations can be 
made as to the mechanism of the meta¬ 
bolic defect in this report. It may be 
postulated, perhaps, that the inconsist- 
enc3' of the finding of sucrosuria in 
the preAfiouslj' mentioned four cases 
Avould tend to incriminate periodic ab¬ 
normal absorption of the disaccharides 
from the intestines rather than a faulty 
enzjmie sj'stem. On the other hand, 
the possibilitj" cannot be ruled out that 
a certain amount of maturation of an 
immature enzjune sj’stem may occur 
to the extent that hj^drol}’’sis of the 
disaccharides may ensue property. 
This Avould more likelj' be a variation 


of the quantity rather than the effi- 
ciencj" of the enzjune present. 

SUMMARY 

TaauIvc cases are reported AAdierein 
sucrose Avas found in the urine in asso¬ 
ciation Avitli mental deficiencj^ and an 
anomaly of the loAver end of the eso¬ 
phagus. 

In this brief report no conclusions 
regarding the cause and effect relation- 
.ship can be draAvn. 

The helpful assistance of Professor A. A. 
Moncrieff, Dr. B. H. Wilkinson, and Dr. L. I. 
Woolf is greatly appreciated. Thanks are 
also due to the consultant staff of The Hos¬ 
pital for Sick Children, Great Ormond 
Street, for their kind permission to use the 
cases. 
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MISGIJIIDK IN THE TREATMENT OP SEVERE BARBITURATE 
POISONING 
BiitAK E. Nolan, JI.D. 

Springfield, III. 


T here Imvo been mimorous con¬ 
troversial reports in the litera¬ 
ture'’ " on the treatment of barbiturate 
poisoning in children. In the past six 
months at St. John’s Ho-spital, \vc have 
had a new e.xperimcntal drug for use 
in barbiturate poisoning called Mcgi- 
mide. 

Megimide,* brand of Bcthyl-B- 
mcthj'lglutarimidc, is a colorless erj’s- 
tallino compound with the structural 
formula: 


CH, CH-- 

V 

/\ 

CH,Cn» CH.- 


-co 


-CO 


\ 

NH 

/ 


Its solubility in water at neutral pH 
and at room temperature is only 0.5 
per cent. This is an advantage in that 
its low solubility minimizes the risk of 
ovcrdo.sage. So far, no severe contra¬ 
indications, have been demonstrated. 

The pharmacology of Jlegimidc has 
been investigated by Shaw and Har¬ 
ris,I using rats, mice, rabbits, and 
dogs. Megimide is effective orally as 
well as intravenously or intraperi- 
toneally. Plum and Swanson' stated: 
“B,B-jMethyleth}’lglutarimido showed 
little evidence of true barbiturate an¬ 
tagonism but appeared to possess non- 

Prom the Department of Pediatrics and 
the Department of Anesthesia, St. John's Hos¬ 
pital. 

•Megimide was obtained from Muller & 
Phipps, One Park Ave., New Yoik 16 , N. T. 


specific analeptic properties. The ana¬ 
leptic clTeets were more rapid in onset 
than those of picrotoxin, and there 
were fewer undesirable side reactions. ” 
Boyan and co-workers'’ feel that “the 
most satisfactory results have been ob¬ 
tained in patients who have taken less 
than 2 gm. of barbiturate and have 
been in coma less than twelve hours.” 

Harris' demonstrated its action and 
effects upon patients under clinical 
anesthesia. Both Shaw and Harris*’' 
have demonstrated a wide margin of 
safety; the symptoms of overdosage are 
excitement and restlessness on awaken¬ 
ing, exaggerated reflexes, vomiting and 
wretching, and slight museular twitch- 
ings of the fingers, arms, and isolated 
facial muscles. This is easily con¬ 
trolled by sedation with paraldehyde 
or a short-acting barbiturate. 

Megimide is supplied as a 0.5 per 
cent solution in vials containing 100 
c.c. or in vials of 50 mg. per 10 c.c. 
normal saline. It is given intrave¬ 
nously slowly, tlie amount depending 
on the weight of the patient, and is re¬ 
peated every five to fifteen minutes 
depending on the response of the pa¬ 
tient, the aim being to bring tlie pa¬ 
tient to a light plane of anesthesia 
where he can be easily aroused. There 
is no recommended dosage schedule ac¬ 
cording to weight; the amount given 
is determined by the response of the 
patient. Shaw and a.ssociates,* work¬ 
ing with dogs, showed that Megimide 
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in doses of 15 mg. per kilogram of 
body weight caused convulsions, and 
that when the dose was 30 mg. per 
kilogram of body weight, the convul¬ 
sions were fatal. Treatment before or 
after the injection of Megimide pre¬ 
vented the convulsions. They injected 
up to 60 mg. per kilogram of body 
weight of klegimide following treat¬ 
ment of the dogs with pentobarbital, 
and no convulsions occurred. 

During the intravenous administra¬ 
tion of the drug, the individual should 
be assessed after each injection by a 
recording of the pulse rate, respiratoiy 
rate, blood pressure, muscle tone, deep 
tendon reflexes, e.ye movements, pupil- 
laiy light reaction, temperature, and 
skin color. 

Once the patient has reacted, it is 
seldom necessary to administer addi¬ 
tional therapy. Further therapy is 
necessary when coma has been pro¬ 
longed before treatment or a long-act¬ 
ing type of barbiturate has been the 
etiologic agent. 

It should be emphasized that no one 
agent is the complete answer in the 
treatment of barbiturate poisoning 
since therapy is threefold—the treat¬ 
ment of coma, of circulation, and of 
respiration. The use of analeptics and 
similar drugs is still controversial in 
the treatment of coma, but iMegimide 
seems to be a definite addition to our 
present armamentarium. Circulation 
has to be maintained, at times bs”^ in¬ 
fusions with vasopressor agents, the 
rate of the infusion being guided by 
blood pressure observations. Kespira- 
toiy depression has to be counteracted, 
if necessary by artificial methods. 
Tank respirators or anesthesia appara¬ 
tuses such as positive pressure breath¬ 
ing devices, or the like, and oxygen 
may he used. An upper respiratoiy 


airway must be maintained, by suc¬ 
tion, airways, or, when needed, by 
tracheotomy. Positioning of the pa¬ 
tient is important for pulmonary and 
oral drainage and as an aid in the 
combating of shock. Adequate hydra¬ 
tion should be maintained by intra¬ 
venous infusions, and excretion of 
urine should be checked, the patient 
being catheterized if necessary. Anti¬ 
biotics should be used liberally for the 
prevention of secondary bacterial com¬ 
plications. 

CASE REPORT 

A 13-month-old male infant ingested 
approximately 10 grains of amobar- 
bital (Amytal) at noon, July 27, 
1957. Approximately one hour later 
the infant fell asleep, and at 4:30 p.m., 
his mother was unable to rouse him. 
He was taken to the emergency room 
of St. John’s Hospital and admitted 
to the pediatries department at 5:00 
P.M., and therapy was started. 

Physical Examination .—The infant 
Avas pale and cj-anotic, and the ex¬ 
tremities and body were cold and 
clammy. It was impossible to arouse 
him even by painful stimuli. Blood 
pressure Avas unobtainable. Respira¬ 
tions AA'cre irregular and shalloAv, 3 to 
5 per minute. Pulse AAns 160 per 
minute. Temperature AA'as 97° F. rec- 
tally. 

The head Avas symmetrical. Other 
findings AA'ere: e3'es, pupils pinpoint 
round, did not react to light; ears, no 
abnormality; nose, mucus secretion 
draining from nares; mouth, filled Avith 
secretions, no gag reflex noted; neck, 
supple. 

The chest Avas symmetrical. The 
lungs Avere clear to percussion and 
auscultation. The heart sounds AA^ere 
of good qualitj'; no murmur Avas 
heard; the rate AA^as rapid (160) and 
regular. 

The abdomen was soft. There Avere 
no masses and no organ enlargement. 
There Avere no deformities of the ex¬ 
tremities. 
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Deep tendon reflexes were liypoac- 
tivc. 

Lahoratoru Examinalioti .—A 24 c.c. 
urine sample obtained by catheter on 
admission showed O.G Gm. per cent, 
calcnlntcd as phenobarbital. 

Course .—The patient was imme¬ 
diately given oxygen by mask and 
artificial respiration was induced. Suc¬ 
tion was used and a stomaeli tube was 
pa.ssed, but very little fluid could be 
obtained by suction and the tube was 
removed bceanse oC the child’s poor 
condition. A pharyngeal airway was 
introduced and antibiotics were given 
intramuscularly. An intravenous in¬ 
fusion of 500 c.c. of 5 per cent glucose 
in water containing 2 c.c. of Levophed* 
was started promptl.v. Pierotoxin was 
given through the intravenous tubing 
for the next forty-five minutes, 0.5 c.c. 
every fifteen minutes, but the child rc- 
.sponded only slightly and his condition 
deteriorated. 

Jlegimide solution was then given 
through the intravenous tubing, 3 to 5 
e.e. every five to fifteen minutes for 
the next one and one-half hours, until 
the child was brought to a plane of 
light anesthesia. At this time he could 
be easily arou.sod; his pupils, which 
were pinpoint, wore normal; and he 
cried when aroused by light stimuli. 
AVithin the nc.xt hour ho took fluids 
fairly Avell, and no further artificial 
respiration or intravenous fluids were 
needed. Oxygen was administered oc¬ 
casionally for the next three hours. 
The child received a total of 150 mg. 
of ilegimidc. 

•L&voplietl was obtafned from Winthrop- 
Stoarns, Inc. 
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No rc'?ression occurred, and by the 
next inorniiifr, twelve liours after IVIcgi- 
niklc was j?ivcn, the child, although 
groggy, responded well to verbal and 
tactile slimuli. Twenty-four hours 
later, he was alert and nelivo, and he 
wa.s discharged from the hospital on 
the third day. 

SUilMAKY 

]. A ease of severe barhiturntc poi¬ 
soning is presented. 

2. The treatment with Ifcgimido and 
supportive tlicrapy is reviewed. 

Wo uisli to thank Dr. J.undy and the 
Mnyo Clinic for the first supply of irogimide 
for the Anesthesia Department of St. Jolm’s 
Hospital. Wo al.so thank Sistor M. Hudolpha, 
O.S.F'., Si-ster M. Scraphia, O.S.F., and Sister 
M. Floretta, O.S.F., under wlio^c supervision 
Megimldo was given. 
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MALATHION POISONING IN A 34-MONTH-OLD CHILD FOLLOWING 

ACCIDENTAL INGESTION 

Herbert Goldman, M.D., and Maltrice Teitel, M.D. 

SIanhasset, N. Y. 


M ALATHION is a relatively new, 
widel}’’ used insecticide of re¬ 
putedly low toxicitjL To our knowl¬ 
edge, there has been no published case 
of human poisoning wth this product. 
Consequently, it is felt worthwhile to 
present our experience with an in¬ 
stance of malathion poisoning resulting 
from its accidental ingestion by a child. 

Malathion is a member of the organic 
phosphorus insecticides among which 
are also found parathion and T.E.P.P. 
(tetraethyl-pyrophosphate). Chemi¬ 
cally these compounds are esters of 
phosphoric acid or of its derivatives. 
This class of compounds was first in¬ 
vestigated in Germany during World 
War II in search of a new “War Gas.” 
Records of this search were captured 
at the war’s end by the English and 
the Russians. In 1947, a portion of 
this material deemed of no military 
significance was published by the Eng¬ 
lish and led to the development of the 
organic phosphorus insecticides. The 
first of these products, parathion and 
T.E.P.P., are extremely toxic com¬ 
pounds. However, because of their ef¬ 
fectiveness thej”- are widelj' used in 
agricultural operations. Even though 
specialb' trained personnel are gen¬ 
erally used for this work, an impres¬ 
sive nmnber of fatal poisonings liave 
occurred. Most of these deaths re¬ 
sulted from absorption of the inseeti- 

From the Division of Pediatrics, North 
Shore Hospital. 


eides through the unbroken skin. In¬ 
halation, especiallj^ with aerosol prepa¬ 
ration, has been another factor in these 
accidents. Fatal accidental ingestion 
in children has been repoi’ted. Effec¬ 
tive insecticides which are less toxic to 
man are being sought by industry. 
Malathion, which by animal experi¬ 
ments appears to be one hundred times 
less toxic than parathion, has been one 
of the resulting products. 

The mechanism of action of all the 
organic phosphorus insecticides, in¬ 
cluding malathion, is the inactivation 
of cholinesterase, an enzyme respon¬ 
sible for the hydrolysis of acetyleho- 
line.® Because of the importance of the 
acetylcholine cholinesterase system 
throughout the animal kingdom, these 
compounds are toxic to man and other 
animals as well as to insects. Since the 
same pharmacological effect, inactiva¬ 
tion of cholinesterase, is responsible 
both for its insecticidal efficacy and for 
its toxicity, it would seem likely that 
any compound useful as an insecticide 
would be toxic to man. 

c.iVSE report 

D. B., a 34-month-old male, was in 
good health prior to the day of admis¬ 
sion. At 5:30 p.Ji. on that day, he 
was outdoors with a plaj'mate. The 
playmate took a bottle of insect spray 
from the glove compartment of his 
father’s truck and gave it to the pa¬ 
tient, who proceeded to drink from it. 
This was observed from a window by 
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the patient’s niotlicr. Immediately 
after ingestion the boy coughed, tlieu 
appeared to be perfectly normal, lie 
was immediately given a glass of milk, 
a hard-boiled egg, and milk of mag¬ 
nesia. 

Fifteen minutes after ingestion, the 
child suddenly became limp and 
.slumped over the table. lie w.as taken 
to the office of a physician, who noted 
muscle llaccidity, miosis, and drooling. 
Ilis stomach was lavaged and the con¬ 
tents were noted to have an odor cor¬ 
responding to that of the insecticide. 

The patient arrived at the North 
Shore Ilospital one hour and forty 
minutes following ingestion of the 
spray. He was noted to be .stuporous, 
retching, and to respond only to pain¬ 
ful stimuli. Ilis respiration was rapid 
and noisy, the face was flushed, and 
the child appeared to be severely and 
acutely ill. The temperature was 100° 
F., pulse 120 per minute, respiration 
35 per minute, blood pressure 95/30, 
weight 21 kilograms. The pupils were 
pin point, egual, and did not respond 
to light. A large f|uantity of .saliva 
and mucus was present in the oro- 
pharyn.x. There were no lesions of the 
buccal mucosa or pharynx. The neck 
was not stiff and the trachea was in the 
midlinc. The apical rate was 120 per 
minute W'ith a soft .systolic murmur 
along the left sternal border. The .sec¬ 
ond pulmonic sound was louder than 
the second aortic soiind. The heart 
was not enlarged. The lungs were dull 
to percussion at both bases. Both lung 
fields were full of fine, medium, and 
coarse moist rfiles most marked at the 
bases, and scattered c.xpiratory wheezes 
were noted. The abdomen was soft, 
and hyperactive bowel sounds were 
heard. The deep tendon refic.xe.s were 
absent and the Babinski reflex was 
positive on the right side. Abdominal 
and cremasteric reflexes were irresent 
and cqiml. The gag reflex and re¬ 
sponse to painful stimuli were present. 
The child was incontinent of urine and 
feces although previously toilet trained. 
He vomited small quantities of food 
and fluid frcquentl}'. 


The bottle labeled “lifalathion Insect 
Siiray, 50% ” was examined, and 8 c.c. 
was found to be missing from the pre- 
viotisl.v unused bottle. The contents 
were listed as 50% malathion, 38% 
xylene, and 12% inert ingredients. 

The hcmogloliin was 12.4 fim., total 
white count 8,000, polymorphonuclear 
leukocytes 47 ]icr cent, nonsegmented 
forms 5 per cent, lymplioeytes 46 per 
cent, eosinophils 1 per cent, monocytes 
I per cent. The urine was yellow and 
clear, reaction 4.5, specific gravitj' 
1.014, albumin 0, sugar 0, acetone 0, 
microscopic examination negative. A 
chest x-ray taken 5 bom’s after admis¬ 
sion showed slightly increased mark¬ 
ings bilaterally. Unfortunately, no dc- 
fermination of cholinesterase levels was 
made. 

Gastric lavage was performed to pre¬ 
vent a.spiration. A large quantity of 
brownish fluid containing partially 
digested food was removed. The gas¬ 
tric contents had an odor correspond¬ 
ing to that of the insecticide. The child 
w’as placed in an oxygen tent and fre¬ 
quent suctioning of the profuse oro¬ 
pharyngeal .secretions was necessary. 
IBs respiratory distress increased and 
slight cyanosis was noted. One hour 
after admission, atropine, 0.3 mg„ was 
given half intravenously and half sub¬ 
cutaneously due to the thrashing about 
of the patient. However, just before 
the drug wa.s given, the child began to 
improve rapidly. His respiration be¬ 
came le.ss labored and he became more 
responsive. Two and one-half hours 
following admission (three hours and 
forty minutes after ingestion of the in- 
secticide) the child was conscious, 
alert, oriented, and in no respiratory 
disti’css. His lungs were completely 
clear to percussion and auscultation. 
The pupils were in mid-miosis and 
reacted to light. Pfyalism 'U'as no 
longer present. 

_ Three hours after admission, the pa¬ 
tient again began to have respirator}’ 
distress. This time it ivas character¬ 
ized by a barking cough, inspiratory 
stridor, retractions, and an increased 
TOspiratory rate. No rides wore heard 
and it was felt that these symptoms 
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did not result entirely from the anti¬ 
cholinesterase effect of the insecticide, 
but also from the local irritating qual¬ 
ities of the malathion and xylene. High 
humidity by means of a nebulizer was 
added to the oxygen tent. Pi\m hours 
after admission the patient Avas asymp¬ 
tomatic and no signs of intoxication 
AA'ere observable clinicallj'’. 

DISCUSSION 

The s.ymptoms of malathion and 
other organic phosphorus poisonings 
are entirely, as far as has been deter¬ 
mined, secondary to the inactivation of 
cholinesterase.® The normal hydrolysis 
of acetylcholine does not occur, result¬ 
ing in the accumulation of this product 
at all the sites at AAdiich it is normally 
found. These include pre- and post¬ 
ganglionic parasympathetic fibers, pre¬ 
ganglionic sympathetic fibers, myo¬ 
neural junctions, and in all probability 
the central nervous system. The para¬ 
sympathetic postganglionic (musca¬ 
rine-like) effects include: miosis; ex¬ 
cessive secretion of the salivary, SAA'cat, 
bronchial, and lacrimal glands; bron- 
choconstriction, pulmonary edema, and 
cyanosis; hypermotility of the diges- 
tiA'C and urinary tracts resulting in 
Ammiting, defecation, and urination. 
The preganglionic sympathetic effects 
may account for the “reAmrsecl effects” 
such as mydriasis occasionally noted 
early in these intoxications. The ef¬ 
fects on the central nervous system and 
on the myoneural junctions may result 
in headache, restle.ssness, anxiety, 
tremors, c on a'u 1 s i o n s, muscular 
tAvitches, droAvsiness, and coma. There¬ 
fore, a tAq)ical organic phosphorus poi¬ 
soning may dcA-elop symptoms of liead- 
ache, Aveakncss, and fatigue Avithin one 
to tAVO hours after exposure. Tlicse 
symptoms arc rapidly folloAved by diz¬ 
ziness, nausea, abdominal cramp.s, A'om- 


iting, and diarrhea. Miosis and dif¬ 
ficulty in focusing are noted. Dyspnea, 
a feeling of constriction of the chest, 
profuse s Av e a t i n g , hypersalivation, 
mental confusion, and tAvitching of the 
muscles folloAved by couAuilsions, coma, 
pulmonary edema, and death ma}”- oc¬ 
cur in seA’’ere poisoning. Although the 
signs of parasympathetic stimulation 
including miosis are the most charac¬ 
teristic and constant signs of poison¬ 
ing, it must be emphasized that the 
presence or absence of any single sign 
is not pathognomonic of organic insec¬ 
ticide poisoning. Miosis, for example, 
maj' be absent earlj"^ in the poisoning 
and mydriasis has been reported.’ This 
ma 3 ’^ be explained by the simultaneous 
stimulation of preganglionic sympa¬ 
thetic fibers. Even in these cases, Iioav- 
ever, miosis Avas present later in the 
course of the illness. Delaj^ in the in¬ 
stitution of specific therapy because 
of the absence of miosis or of anj’’ other 
single sign is not justified. 

The only significant laboratory de¬ 
termination in cases of organic phos¬ 
phorus insecticide poisoning is that of 
inhibition of cholinesterase activity in 
both plasma and erythrocjdes. This 
finding of depressed cholinesterase ac¬ 
tivity is a constant finding in cases of 
poisoning and precedes even the on¬ 
set of sj'mptoms.® Sj’-mptoms of poi¬ 
soning usualbv occur AAdien the plasma 
and red cell cholinesterase levels arc 
beloAV 50 per cent. Normals for red 
cell cholinesterase are 80 to 120 per 
cent, AAdiile that for plasma cholines¬ 
terase is from 60 to 250 per cent. A 
presumptiA'e diagnosis of organic phos- 
pliorus poisoning may be made AAfiien 
the red cell and pla.sma choline.sterase 
IcA’cls fall beloAv 75 per cent. There is 
no other knoAAm condition in Avhieh red 
cell cholinesterase is loAA'ered. Plasma 
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cell cliolincslerasc, on the oUior haml, 
may be lowered by a variety of chem¬ 
icals and by disease states, pnrtienlarly 
of the liver. It is iutcrcstiug to note 
that wliilc symptoms of poisoning arc 
usually no longer evident after twenty- 
four hours, the red cell cholinesterase 
remains depressed for from one to two 
weeks. Cumulative poisoning is there¬ 
fore possible. 

Cholinesterase activity maj' be de¬ 
termined by a number of methods,^ 
most of which arc based on the deter¬ 
mination of the uiiantily of acetic acid 
liberated from a test system by a 
known quantitj” of blood. If labora- 
toiy facilitates for the performance of 
this determination arc not available, 
samples may be sent to the U.S, Pub¬ 
lic Health Service for analysis.* 

“Instructions for drawing, preparing, nnd 
shipping hlood samples for choHne.stcrase de¬ 
terminations.” (Clinical itomorandn, TDL 
1 April >55) 

“Blood should be taken by venipuncture 
from the arm of the subject by the ordinnrj' 
procedure, using aterilo equipment. Heparin 
is the anticoagulant of choice, and the mini¬ 
mum amount to prevent clotting should be 
used, so as to dilute the blood sample as 
little as possible. Merely wetting tlic syringe 
with heparin is sufficient. Sodium citrate 
may be used if heparin is unavailable. The 
blood should be carefully transferred from 
the syringe to a clean, dry 15-ml. graduated 
centrifuge tube by gentle pressure on the 
plunger. The needle should be removed, and 
the aperture of the syringe should be placed 
in contact witli the side of the tube before 
the blood is forced out. These precautions 
arc necessary to prevent hemolysis. Ten 
milliliters of blood should be drawn and proc¬ 
essed to insure adequate amounts of material 
for cholinesterase analyses in duplicate to be 
done. 

“The collected blood is centrifuged for 15 
minutes at 2,000 rpm, and the plasma is sep¬ 
arated. The plasma may now be placed in 


u clean, dry teat tube of suitable size, clo«>od 
with a tight'fitting ruhher stojqjer, and 
jilttinly labeled. Tlio plasma is now ready 
for shipment. 

**Tlic cells are mixed with three times their 
volume of isotonic saline (0.9 per cent so¬ 
dium chloride) solution in the same centri¬ 
fuge tube nnd again centrifuged at 2,000 
rpm for 15 minutes. After discarding the 
supernatant fluid the operation is repeated, 
centrifuging this time for 20 minutes at 
2,000 rpm. (In this final centrifugation the 
packing of the red cells is a critical point, 
nnd the recommended speed nnd time of cen¬ 
trifugation should be rigidly followed.) The 
volume of the cells is noted, and then the 
saline supernatant is removed to the point 
where the remaining volume of saline and 
cells is twice the volume of cells alone. The 
cells arc then mixed thoroughly with tho rc- 
niaining saline. This mixture is then trans¬ 
ferred to a clean, drj* test tube, stoppered 
with a rubber stopper, and labeled. Tho red 
colls arc now ready for shipment, 

“Both plasma nnd cells must bo kept re¬ 
frigerated during shipment. It has been 
found convenient to individually wrap test 
tubes In cotton batting, and ship them, in 
contact with a ‘refreezant* (a mass of silica 
gel packaged in plastic or metal and sold un¬ 
der a inricty of trade names), ‘Kefroczants’ 
arc available from drug nnd sporting goods 
stores. They arc intended for keeping picnic 
lunches and drinks cold. The device must be 
stored for 24 hours or more in a deepfreeze 
or ice-cubc comp.artmcnt of a refrigerator be¬ 
fore it is ready for shipment. If one is on 
hand it is far more convenient than ordinary 
ice refrigeration. The refreexant will re¬ 
main cold for 24 hours or more. It is rec¬ 
ommended that shipments be made by air 
express, if feasible, in order to preserve ade¬ 
quate refrigeration for the samples during 
the entire period of shipment. Shipment may 
be made by slower forms of transportation, 
for short distances. In any event, mark all 
packages <PERISnABLE,> ^BUSH.' 

“Samples for analysis should be sent to 
the laboratory at F.O. Bo.x 769, Savannah, 
Qa., or to the Field Station at IVenatchcc, 
Washington, depending on which is nearer. 
The address of the field Station is P.O. Box 
73, Wenatchee, 'Washington." 
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TREATMENT 

Malatliion and other organic plios- 
phorns insecticide poisoning maj’^ pro¬ 
gress verj- rapidly to a fatal termina¬ 
tion. Its treatment, therefore, pre¬ 
sents a medical emergency. Since all 
the toxic effects of these products ap¬ 
pear to he due to the accumulation of 
acetylcholine, atropine which blocks 
the action of acetylcholine on receptor 
organs is the drug of choice. The quan¬ 
tities of atropine required to treat this 
condition are in excess of the usual 
pharmacological dose. A medication 
schedule recommended by Grob and 
Harvey® for severe poisoning in adults 
suggests the immediate intravenous ad¬ 
ministration of 2 to 4 mg. of atropine 
followed by 2 mg. doses at 5- to 10- 
minute intervals until symptomatic im¬ 
provement or signs of atropine toxicity 
occur. Intravenous atropine begins to 
show its effect in 1 to 4 minutes and 
reaches maximal effect in 8 minutes. 
Once atropinization is attained, it 
should be maintained for about forty- 
eight hours at a lesser dosage level 
which must be determined individ¬ 
ually. IMorphine and its derivatives 
are definitelj^ contraindicated even in 
the presence of pulmonary edema be¬ 
cause of their respiratory depressant 
charactex-isties. 

After atropine has been given, the 
patient should be thoroughlj^ washed 
with copioxxs quantities of soap and 
water in those cases where skin ab¬ 
sorption is suspected. The remainder 
of the therapy is supportive and sjunp- 
tomatic. The upper respiratoiy tract 
maj^ require freqixent aspiration for 
the removal of excess secretion. The 
maintenance of a clear aii-way and the 
administration of oxygen as well as 
provision for artificial respiration in 


the event of respiratoiy arrest may 
prove lifesaving. Convulsions may be 
controlled by the careful use of bar¬ 
biturates. 

SUMMARY 

1. A case of accidental malatliion 
poisoning occurring after the ingestion 
of about 8 c.c. of 50 per cent malatliion 
by a 34-month-old child weighing 21 
kilograms is presented. Symptoms be¬ 
gan fifteen minutes after ingestion and 
consisted of coma, pulmonary edema, 
miosis, hjqiersalivation, muscle flaccid- 
ity, involuntary defecation and urina¬ 
tion. 

The diagnosis, pathologic physiology, 
sjnnptomatology, and treatment of or¬ 
ganic phosphorus insecticide poisoning 
is discussed. 

3. It is felt that with the recent in¬ 
troduction of the organic phosphorus 
insecticides as products for the home 
and garden, physicians everywhere 
should be alerted to the possibilitj’^ of 
such poisoning. 
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THE RELATION OP PECTUS EXCAVATUM TO PECTUS CARINATUM 

Classification op Anterior Chest Wall Deformities and the Effect 

ON Treatjient 

Charles W. Lester, M.D. 

New York, N. Y. 


D eformities of the anterior 

chest wall primarilj’- involving the 
sternum and costal cartilages, whether 
present at birth or developing with 
growth, are characterized by depres¬ 
sion (pectus excavatum) or protrusion 
(pectus carinatum). At first glance 
these would seem to be entirely differ¬ 
ent, but when a sufficient number of 
both types of deformity are considered 
in all age groups it is found that their 
points in common are striking. The 
following observations and conclusions 
are based upon 171 cases treated sur¬ 
gically, an undetermined number of 
eases not operated upon for various 
reasons, and six autopsies on persons 
djung from causes not necessarily re¬ 
lated to the deformity. 

The depression deformities (pectus 
excavatum or funnel chest) are eharac- 
tei’ized by a baclnvard curve of the 
sternum starting in the second segment 
and maximum at the xiphoid, and 
making the xiphovertebral distance ab¬ 
normally short. The costal cartilages 
attaching to the sternum are likewise 
curved backward and a funnel-shaped 
depression is produced, with the lower 
end of the steimum the apex of the 
funnel. In infants and jmimg children 
the lower end of the sternum is dra-(vn 
back during inspiration, thus making 
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a paradoxical motion. In older chil¬ 
dren this paradoxical motion is less 
and in adults the xiphoid may be 
stationary or even move forward dur¬ 
ing inspiration, but much less than the 
costal arch in the midclavicular line. 
There is a transverse groove like the 
Harrison’s groove of rickets; the ehest 
is flattened in the anteroposterior di¬ 
ameter; there is often a round back 
with occasionally a slight degree of 
scoliosis; and the heart is displaced 
to the left. In the younger children 
the deformity is usually symmetrical 
but in some of the older patients a 
definite asjmimetry may be present 
with the right side of the chest more 
depressed than the left. 

The protrusion deformities (pectus 
carinatum) present several types and 
usually do not appear until the child 
is 6 j-ears of age or older. The pro¬ 
trusion may involve the sternum and 
then can take one of two forms. In 
one, the sternum protrudes in an arcu¬ 
ate manner with the greatest protru¬ 
sion in the upper part of the sternum 
(pigeon breast); and in the other the 
sternum protrudes obliquely with the 
lower end of the sternum most promi¬ 
nent (pyramid chest). The arcuate 
type may resemble funnel chest but 
the distance beUveen xiphoid and ver¬ 
tebral column is not decreased. 
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In anotliei' type of protrusion de¬ 
formity tlie sternum is but little af¬ 
fected and the protrusion is at the 
costocbondral junctions. In most cn.se.s 
the protrusion is unilateral, but when 
protrusions are present on both sides 
they are at different levels unless in 
the costal arch, where they ma.v be 
bilateral. If the protrusion is below 
the sternum the costal arch flares, and 
bilateral protrusion is more common at 
this level than higher. 

A third tj-pe of anterior chest wall 
deformity seems to combine character¬ 
istics of the other two. There may be 
an arcuate type of protrusion but the 
lower end of the sternum may be 
dratvn back so as to decrease the an¬ 
teroposterior distance at the xiphoid. 
There may also be a true funnel ehc.st 
with a lateral protrusion. In brief, 
the individual deformities differ among 
themselves and the one charactcristie 
they have in eominon is that each 
presents features of both depression 
and protrusion. 

The age at which the doformit 3 ’ ap¬ 
pears is an important consideration. 
A great many of the depression de¬ 
formities are present at birth or appear 
early in infancy; others arc scarcely 
noticeable or absent in earlj' childhood 
but appear later and develop rapidlj’ 
especiall.v during the period of in¬ 
creased growth associated with pu¬ 
berty. On the other hand, the protru¬ 
sion deformities put in an appearance 
only after the child has had a chance 
to grow, although they do not neces¬ 
sarily wait for the more rapid growth 
of pubertj'. 

The symptoms of funnel chest are 
respiratory and cardiac, or both, with 
the resultant effects on growth and de¬ 
velopment. The respiratory symptoms 
are those of chronic or undulj' persis¬ 


tent pulmonarj’ infection caused 1 ) 3 ’ in¬ 
effectual cough. The cardiac s 3 'mptoms 
arc due to pressure of the sternum on 
the heart and vaiy from slight exercise 
intolerance to inability to walk across 
the room. 

The S 3 Tnptoms of protrusion deform¬ 
ities arc also respiratoiy and cardiac 
but are usually less prominent than in 
the depression deformities. The rc- 
.spirator 3 ' s 3 ’mptoms are of the same 
t 3 -pe and cause, i.c., ineffectual cough. 
The cardiac s 3 'mptoms, wlien present, 
also take the form of exercise intoler¬ 
ance but the cause is obscure. 

The etiology and pathogenesis of the 
anterior chest wall deformities are 
discussed in a recent paper.' It is 
therefore only necessary to present 
them briefl 3 ' here. 

Heredit 3 ' pln 3 's an important role in 
the etiology, but the hereditary trait 
is recessive and, bonce, tlio forebear 
may' not be found. Furthermore, 
heredity is spccifio only as to the site 
of the deformity and not as to tlio 
type. That is, the ancestor may have 
a depression deformity but the patient 
may liave either a depression deformity 
or a protrirsion deformity and it is not 
unusual to find both types of deformi¬ 
ties in siblings. 

The pathogenesis has two factors. 
One is the pull of the diaphragm and 
the other is the disproportionate 
giwth of the ribs. The dominant 
factor determines the type of de- 
fonnity'. 

In the depression deformities the 
pull of the diaphragm is responsible 
for the deformity' and this pull is due 
to a short central tendon. The para¬ 
doxical motion of the xiphoid in an 
infant with a funnel chest during quiet 
respiration can be due to no other 
factor. In children who develop the 
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deformity as they, approach the age 
of puberty, it is assumed that a 
diaphragm, whose central tendon is 
only slightly shortened during infancy, 
has failed to grow at the same rate as 
tlie ribs. 

The protrusion deformities can be 
explained on the basis of dispropor¬ 
tionate rib growth in that some ribs 
grow proportionately longer than 
others. The ribs of normal length 
anchor the sternum or costal ai’ch, 
hence the ribs which are too long must 
buckle at their weak point, which is 
the costochondral junction. 

If the overgrown ribs are paired, 
the effect wiU be to push the sternum 
forward Avhere they attach. Thus, 
overgrowth of the second and third 
ribs Avill cause an arcuate deformity, 
wliile overgrowth of the fifth, sixth, 
and seventh ribs will produce an 
oblique deformity, and overgrowth 
loAver will make the costal arch flare. 

If the ribs grow too long on one side 
only, the costochondral junction will 
still buckle but will protrude, thus 
making the deformity lateral to the 
sternum or, if lower, Avill produce a 
unilateral flare of the costal arch. If a 
funnel chest is present, unilateral over¬ 
growth of the ribs will produce an 
asymmetrical depression deformity, al¬ 
though it is not apparent why the de¬ 
pression is always greater on the right. 

In the depression deformity the 
short central tendon of the diaphragm 
restricts diaphragmatic motion and 
interferes Avith the cough mechanism. 
In the protrusion deformities the 
diaphragmatic action may also be im¬ 
paired. This is because the diaphragm 
is too small for the large chest and the 
increa.sed tension has lowered the 
dome, thereby decreasing its range of 
motion, or else the muscle is attenuated 


by stretching. In either case an in¬ 
effectual cough Avill result. 

When both of the factors producing 
depression and protrusion deformities 
are present and the dominance of one 
over the other is not great, a combined 
deformity may result Avith certain 
eharaeteristics of both. It is obvious 
that such deformities Avill not folloAv 
a set pattern, and although they can be 
grouped together each case must be 
considered individually. 

A classification of the deformities of 
sternum and costal cartilages can then 
be made on the basis of pathogenesis. 

Deformities of sternum and costal carti¬ 
lages 

I. Depression deformities (pectus ex- 
cavatum, funnel chest) 

A. Congenital 

B. Developmental 

1. Symmetrical 

2. Asymmetrical 

II. Protrusion deformities (pectus cari- 
natum, pigeon breast) 

A. Midline 

1. Arcuate sternum 

2. Oblique sternum 

B. Lateral 

1. In upper five ribs 

2. In costal arch 
TIT. Combination deformities 

When treatment is necessary for 
these deformities, surgery must be em¬ 
ployed; and the type of surgery can¬ 
not be the same for all groups. Be¬ 
cause of the A'ariations Avithin the 
groups the time for operation and the 
extent of the operation may vary. 

If the deformity is minor, no treat¬ 
ment is necessary. If the symptoms 
seem minor, hoAvever, it must be re¬ 
membered that the patient has never 
been normal and he must be compared 
Avith normal children of the same 
age group as to activities, both physical 
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and social. The depression dcfoniiitics 
come to treatment more often than the 
protrusion deformities. 

An infant wth a well-developed 
funnel cliost needs corrective operation, 
hut hocausc the i)rocedurc involve.s 
resection of five costal cartilapres on 
each side and elevation of the .sternum 
it is botte 2 ‘ to postpoiio it u/itil the a "0 
of 2 years or later. ITowever, if 
clironic or persistent couj?h, retarded 
development, restricted activity, or any 
other symptoms of conscf|Ucncc at- 
tribnta])lc to the deformity are ])rc.sent, 
it is safer to operate at a younger age 
than to wait. In the presence of a 
chronic pulmonary infection In an in¬ 
fant inuler the age of 1 year I prefer 
to use a .simple .stcrnoplasty wliieh can 
bo performed quickly through a .small 
incision without the use of an endo¬ 
tracheal tuhe for aticsthcsia. The de¬ 
formity may recur, hut the bahy has 
had a chance to recover from the pul¬ 
monary infection and develop in a 
normal manner for two .veal's or more 
before the radical operatiori is under¬ 
taken. 

Since the growth factor is important, 
a moderate depression without s.vmp- 
toms is hotter observed until the effect 
of growth can be ascertained, but 
operation should not be delayed if the 
chest is hccoming flattened, roxiud back 
or scoliosis is developing, or .inv other 
uncorrectahle deformity appeal’s. A 
relatively' minor depression should he 
operated upon promptly if the heart 
docs not shift to the left as the sternum 
encroaches upon it. A moderate de¬ 
formity developing around the age of 
l)uborty sliould be treated .surgically 
without undue delay. This is espe¬ 
cially important if the deformity shows 
signs of becoming asymmetrical, be¬ 


cause the greater the asymmetry the 
less satisfactorv the correction. An 
asynnmetrical deformity in a girl wll 
cause the breast on the more depressed 
side to be smaller than the otlicr. If 
operation is undertaken in an adult, 
a fairly satisfactory result can ho ob¬ 
tained but le.ss satisfactory than if the 
operation lind been done at tlm ])ropcr 
time in childliood. 

The psychological reaction in per- 
.sons witli chest deformitic.s is im¬ 
portant, and it is safe to .say that 
any per.son who has enotigli deformit.^' 
to cause omhnvrn.ssmcnt inll obtain 
pli.v.siological as well as psychological 
improvement after adequate surgery. 
This applies to protrusion deformities 
as well as to depression deformities. 

Since growth is the dominant factor 
in producing ])rotvusiou deformities, 
it follows tliat operation should not ]jc 
undertaken in infancy and probably 
not until the approach of the age of 
puberty. There is a persistent and 
thoroughly mistaken idea that the cor¬ 
rection of a protrusion deformity is 
only for cosmetic reasons. The sy’mp- 
toms produced by protrusion deformi¬ 
tic.s, as mentioned above, are real and 
may be quite crippling. Surgical cor¬ 
rection should be instituted as soon as 
the deformity ))eeomcs ob\iou.s, espe¬ 
cially if it seems to be increasing. Al¬ 
so, when a breast overlies a protrusion 
deformity, its development will bo 
affected, as in the depression deformi¬ 
ties. The tj-pe of operation varies with 
the type of deformity, hut the proce¬ 
dures which I have employed have 
been in the nature of a thoracoplasty, 
whether of ribs or sternum, and should 
be more extensive than would appear 
necessary to one unfamiliar with the 
condition. 
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SUMJIARY 

Depression and protrusion deformi¬ 
ties of tlie sternum and costal car¬ 
tilages belong in the same category 
because they have similar factors in 
etiology and pathogenesis. 

The tj^pe of deformity is determined 
by the dominant factor. 

The treatment is surgical. 


The optimum age for the operation 
and the procedure employed must be 
determined by the type and extent of 
the deformity. 
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AN OBJECTIVE SURVEY OF DENTAL IIALOCCLUSIONS 
IN CHILDREN 

Berjian S. Doniiaji, JI.D. 

Toledo, Ohio 


N atural and acquired doforin- 
itics of tlie dental arclies with 
malocclusions of the teeth arc common 
in childhood. A disturbance of masti¬ 
cation, breathing and siiecch often rc- 
■sults. In addition the condition is 
associated frequently with objective 
ehanges of the facial appearanee that 
present a problem to the fainil.v and 
dentist at tlio time of social con-s-eious- 
ness, A knowledge of these abnonnal- 
itics at their onset may help in restrict¬ 
ing their progress and further their 
eorreetion. This has been found to he 
easier and more satisfactory during 
the early years of growth and develop¬ 
ment of the jaws,* 

Usually the physician is the first to 
make professional examinations of the 
month and teeth of children when de¬ 
fects may be present or beginning. 
This places the physician in a position 
of responsibilitj' for the early detee- 
tion of abnormal deviations and the 
referral of signifieant lesions to dentis¬ 
try for early evaluation or treatment 
in accordance with the advice of the 
orthodontist. 

Although gross defects may be read¬ 
ily apparent, important variations of 
less degree may not be recognized 
easily. Precise analytical records of 
the dental structures can be made by 
casts, radiograms, and photometric 
procedures.* However, these processes 
are highly technical and are time-con¬ 


suming and expensive. As .such thc.v 
.arc of service mainly in dentistry for 
obvious defects in the course of ortho¬ 
dontic treatment rather than being 
practical for pediatric screening tests 
for possible abnormalities. For this 
purpose no simple procedure is found 
in current use. 


XIETIIOD 


To supply this a relatively easy 
gi'aphic method has been developed for 
recording the position of the tooth and 
the shape of the dental arches. The 
plan was found to be useful for ready 
.inal.vsis of dental occlusions and for 
comparison with later graphs or a 
standard norm. The procedure was 
based on the direct recording of car¬ 
bon prints of the contact surface of 
the teeth or their cusps b.v use of a 
so-called “Dentagr.aph Pack” (Fig. 
1). The Pack consisted of a central 
pad or filler of 3 mm. thiekne.ss, made 
of 12 Layers of soft paper toweling, be¬ 
tween 2 plain white file cards. These 
were enveloped by a face-down strip 
of pencil carbon paper, and the assem- 
blj' was stapled together near the open 
end.* 

Imprints of the teeth on the file 
cards were made by insertion of one 
end of an individual Pack in proper 
position in the mouth with instructions 
to bite hard. This procedure recorded 


".ypntajrraph Packs were supplied on order 
by The Franklin Printin^r and EnffravJnc 
Company. 22 g Huron Street. Toledo 4 Ohio 


Address: 1838 Parkwood Ave. 
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the prints of both arches directly by a 
single operation. Exceptionally, piints 
of unevenly erupted teeth were made 
by a separate Pack for each arch ivith 
the operator using a firm crosswise 
finger pressure against the dental 
crowns. 



c 



Fig’. 1.—Dentagraph Pack. A. Plan view; 
sizes, 5 to 5.5 to 6 cm. -wide by 10 cm. long. 
B. Side view: o, paper toweling filler; b, file 
cards ; c, carbon paper; d, staple. 


MATERIAL FOR STUDY 

With well and willing children and 
a small incentive reward, this method 
was used in a consecutive series of 232 
private office patients. These childi’cn 
were of the white race, aged 2 to 14 
years, and had not had prior ortho¬ 
dontic care. The following results of 
the examination were classified in ref¬ 
erence to the dental historj', as ob¬ 
tained from the family. 

A. Complaint-free or control. 

B. jMalformation, familial or indi¬ 
vidual; early dental loss. 

C. Exceptional sucking habit.! 

ANALYSIS 

By comparison of each carbon print, 
or dentagraph, with the proper section 

tExceptional suckinjr habit is defined as a 
continuation of the sucking activitr beyond 
the aire of 3 years, after whicli time, further 
occlusal damage may not be corrected by the 
permanent dentition.^ 


of the Dental Print Guide (Pig. 2) and 
by the addition of a 1 mm. border out¬ 
line around the cuspal clusters, the 
identity of the recorded teeth was 
made. With a pencil and millimeter 
scale ruler there was added the trans¬ 
verse base line B to connect the pos¬ 
terior cusps of the oppo.site temporary 
second molars or permanent bicuspids. 
Line C connected the opposite canines. 
And the vertical line A indicated the 
altitude of the canines in relation to 
the base line B. 

The analysis of the results of this 
study was limited to the occlusal sta¬ 
tus of the lateral sides of the jaws. In 
normal occlusion it has been established 
that the posterior surfaces of the first 
and second temporary molars of both 
arches usually are in the same vertical 
plane, and the upper canines are lo¬ 
cated relativelj' posterior to the lower 
canines.^ These designated relations, 
therefore, indicate a standard require¬ 
ment for normal lateral occlusion. 

Based on the position of the upper 
canines, the lateral occlusal status of 
each set of teeth was determined b.y 
the difference in millimeter lengths of 
the canine altitudes of the opposing 
arches. Thus, from the canine alti¬ 
tude of the upper jaw the canine al¬ 
titude of the lower jaw was sub¬ 
tracted, and the difference was called 
the upper canine differential (UCD) 
value of the set of teeth. For nor¬ 
mal occlusions this gave a negative 
(UCD -) value and, conversely, for 
abnormal ones, a postive (UCD +) des¬ 
ignation. 

CHARTING 

The results of the survey were 
charted on a dotted scatter graph in 
panels showing the history, age, and 
range of UCD values (Pig. 3). In 
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contrast to the control A group, this discussion 

sliowcfl that the abnormal UCD + Although medical history is subject 
values were in greater ratio in the nial- naturally to error and overlapping, 
formation B and the exceptional suck- and the number of tests in this series 



1, TEUrauSI SET 



ir. PERKWOff SET 

FJff. 2,—Dental Print Oukle (dlaffrnromntfc). showing- the carbon imprints of the contact 
surface or cusps with added dental border outline of the left side of each Jaw. Construction 
lines; B, base; C, Intcrcunlnc; A, canine nItItuUe. 


HISTOIT A. COIffUINT - frm, B, ltU/0!U»n0M, c. ElCtITICXja 

CROm CR COkCROL EA.R1T BEVTAL 1.C05 SlClONO HABIT 
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Fig. 3 .—Age and history distribution of the upper canine differential (UCD) values for tlie 
normal (UCD -) and the abnormal (UCD groups In 232 children. 


ing liabit C groups. Tlie distribution i.s small, there is noted a decided trend 
of the abnormal occlusal range values toward abnormal occlusal values in tlie 
within the history group.s was sum- malformation B and the exceptional 
marized in Table I. sucking habit C groups (Table I). 
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Table I. Distribution of the Abnormal Occlusal Range Values of the Opposing 
Dental Arches of 232 Children, 2 to 14 Years of Age 


HISTORY 1 

GROUP 1 

TOTAL 

CASES I 

ABNORMAIi OCCLUSAL RAKGE 
(UCD +) CASES 

NO. 1 PER CENT 

A. Complaint-free, 
or control 

152 

4 

3 

B. Malformation, early 
dental loss 

31 

26 

84 

C. Exceptional sucking 
habit 

49 

32 

65 


The B group included 6 patients 
with a long-time absence of some tem¬ 
porary molars with abnormal occlusal 
values ranging to UCD -f 2.5 mm. 
These prints commonly showed a loss 
of essential dental space, thus con¬ 
firming graphically one of the major 
causes of malocclusion in childhood.^ 
Nearly all patients in the C group 
within the abnomal occlusal range 
gave a history of the thumb-sucking 
type of habit. Within the normal oc¬ 
clusal range, together with the rest of 
the thumb-sucking types, there were 
included 9 of the 10 children who had 
variants of the sucking habit, such as 
finger, tongue, lip, nipple, and blanket. 
The inference, therefore, is that the 
latter forms of the exceptional suck¬ 
ing habit are usually harmless to lat¬ 
eral dental occlusion. And the dura¬ 
tion and degree of the sucking habit 
would seem to be of importance mainly 
when the thumb is involved. 

.SUMMARY AND CONCLUSIONS 

An intraoral, graphic method of re¬ 
cording, measuring, and evaluating the 
occlusal status of the teeth and dental 
arches in children has been described. 
The plan is proposed mainly for use 
as a pediatric screening test for select 
patients. The procedure is relatively 
quick, easy, and inexpensive. 


A direct correlation was found be¬ 
tween the dental history and the num¬ 
ber of abnormal occlusal values to some 
extent in 65 per cent or more of cases 
in the hereditary malformation and ex¬ 
ceptional sucking habit groups, in con¬ 
trast to 3 per cent in the control group. 

The practical application of this 
study would indicate, in addition to 
the routine oral examination for ob¬ 
vious defects of dentition, that a his- 
tor 3 ^ be taken relative to familial ab¬ 
normalities of the teeth and exceptional 
sucking habits. Direct referral of sus¬ 
pects of intere.sted parents then should 
be made to dentistiy for appraisal. 
Otherwise, screening tests of the dental 
arches should foUow in those over 3 
j>-ears of age ivith positive histories 
with a referral to dentistiy of signifi¬ 
cant abnormalities. 

When orthodontics is impractical in 
the exceptional sucking habit group, 
due to an earl.v age of the patient or 
a persistence of the activity, other ef¬ 
fectual waj's of correction or restraint 
of the habit .should be sought and rec¬ 
ommended to a cooperative famil.v. 
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SPKUCn I’ROBLEJrS IN CHILDREN 

Inw'iN Leiikhoff, Ph.D. 
Torrance, Caoip. 


M any pediatricians are faced rrith 
the common prolilcm of wlictlier 
to refer children for speech help, the 
nge at tvhich they should be referred, 
the perpetual question of whether they 
will outgrow their difficulty, and what 
tj^pe of speech problems can be bclped. 
Jlany pediatricians are not even aware 
that such a person as a speech pathol¬ 
ogist exists, and certainly very few un¬ 
derstand the training or function of 
speech therapy. Tliis article will dis¬ 
cuss these and other questions relat¬ 
ing to the field of .speech. 

That there are a total of four million 
spocch-defective children in this coun- 
trj’ serves to emphasize tlic fact that 
speech is one of the most complex of 
human skills. During the utterance 
of a single word, almost a hundred 
muscles move. Muscles tliat manipu¬ 
late the larynx must be timed exactly 
with those of the chest, diaphragm, and 
abdomen, and also with those of the 
face, mouth, and throat. All students 
of human behavior marvel at the mir¬ 
acle of speech. The majority of us 
just take it for granted.' 

Usually, if a child does not hiive 
adequate speech by the age of 4 years, 
he should be referred for help. Some¬ 
times this .should be done earlier. Chil¬ 
dren do not outgrow speech difficulty. 
Children in the 2-to-3-year age range 
will often mispronounce words in their 

From the Department of Pediatrics. Har¬ 
bor General Hospital, Torrance, Calif., and 
the Children’s Medical Group. Los Angeles, 
Calif. 


process of learning to talk, hut tliis 
learning procedure is perfectly normal. 
Ilowovcr, the child of 4 years and 
older with deviant and often unintel¬ 
ligible speech lias a speech problem 
which is not outgrown. Tlio common 
fallacy that children, outgrow their 
errors, wliieli is still believed b 3 ' many 
pli 3 'sieians, has long been disproved 
by numerous studies in the speeeli field. 
If a child has a definite speech prob¬ 
lem, it becomes more set in bis habit¬ 
ual speech pattern as be grows older. 
When he enters school he is often ridi¬ 
culed and teased 1 ) 3 ’ other children, 
and this in turn brings emotional prob¬ 
lems which could liavo been avoided. 
The child suffers from profound feel¬ 
ings of inferiority and shyness and 
withdraws from social contacts. Ho 
ma 3 ' become depressed and sensitive 
and may adopt socially unacceptable 
behavior to compensate for his defi¬ 
ciencies in speech. Most speech disor¬ 
ders could probahl 3 - be prevented if 
children did not have to learn the most 
difficult of all human coordinations 
with little help and mucli interference. 
Most of us do learn to master the art 
of speech. Speech therapists, however, 
who deal with speech-defeetive chil¬ 
dren and adults recognize the wonder¬ 
ful achievement involved in learning 
to talk.' 

CUASSIFICATION OF SPEECH PROBUEJIS 

Delayed Speech .—A child's speech 
may’ he considered delayed if he has 
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none or very few words bj' the age of 
3 years. Usually by this age his sen¬ 
tence pattern is already established or 
he is putting two or three words to¬ 
gether. Causes of delayed speech may 
he lack of motivation, improper learn¬ 
ing, emotional conflicts, neuromuscular 
impairment, aphasia, mental retarda¬ 
tion, or hearing loss. 

These children should he referred 
to a speech specialist as early as pos¬ 
sible. jMost physicians are reluctant to 
refer a 3-year-old child for speech help. 
However, the majoritj' of these chil¬ 
dren do not need any training at this 
age, but often 'the parents, after one 
interview, can learn to provide a better 
speech environment for the child, giv¬ 
ing him more motivation and stimula¬ 
tion so that he will make an effort to 
learn to talk. 

The possible causes of delayed speech 
in the normal child with no organic 
defects often become apparent after 
close observation. The child may not 
have any association with other chil¬ 
dren, or the parents, by striving for 
perfection, may discourage early 
speech attempts. The mother may put 
too much pressure on the child to talk 
and make too many demands upon his 
speech. Sometimes older siblings talk 
for him and announce his needs so 
often that he feels no incentive to 
.speak for hiin.self. His wants are often 
anticipated by parents who rush to the 
child the moment he grunts and points 
to the desired object. Children talk 
out of their need for language. 

The pcdiati’ieian must use his judg¬ 
ment in referring these children, but 
many problems can be avoided and 
parents’ anxieties le.ssened if they are 
referred early. 

ArticnJafwn. —Articulatory disor- 

dei’S consist of substitution, omission. 


and distortion of sounds, caused hy or¬ 
ganic abnormalities, motor incoordina¬ 
tion, emotional conflicts, mental retar¬ 
dation, and improper habit patterns. 
Children with defective articulation 
should be referred for speech therapy 
bj^ approximately 4 years of age. This 
is, of course, flexible, since certainly 
a 4-year-old child with extremely de¬ 
viant articulation and unintelligible 
speech, who is becoming sensitive and 
frustrated bj’’ his inability to communi¬ 
cate and may already be teased by 
other children, should be referred 
earlier than a 5-year-old child, for in¬ 
stance, who has very few distortions 
and is not at all sensitive about his 
speech. 

One of the first steps the speech 
therapist takes in articulatory disor¬ 
ders is testing the younger child by 
means of pictures and the older one 
by oral stimulation or sentences. A 
phonetic analysis is u.sed to detei’mine 
the nature, number, and eharacterfstics 
of the articulatory errors. Stimula¬ 
tion is vital in determining which 
sounds will be easily mastered. 

Therapy is presented through games 
and teehniques at the child’s level so 
that speech becomes enjoyable, ffen- 
eral procedures are to: (1) present 
adequate language .stimulation through 
reading, games, activities, and asso¬ 
ciated e.xperienees; (2) eliminate or 
minimize the effect of factors causing 
the defect; (3) create vivid auditory 
impressions which will enable the child 
to recognize readily both the error and 
the correct sounds, and to discriminate 
between the two whenever he hears 
them; (4) teach correct production of 
the sounds in isolation; (5) strengthen 
the correct production of the sounds 
so that they can be produced easily 
and voluntarily; (6) secure tramsfer 
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of flic correct sounds into connected 
spcceli in a sniall nucleus of coininoiily 
used sounds and words; (7) make tlic 
production of the correct sounds, in¬ 
stead of the error, habitual in all con¬ 
nected spoecli.- 

Yoicc Disorders .—Isolated voice 
problems in children are not veiy fre¬ 
quent. Jinny voice dLsordci-s are medi¬ 
cal problems and should alwtij'S be 
firet referred to a competent otolaryn¬ 
gologist However, many voice prob¬ 
lems accompany other difficulties such 
as cleft palate nasality. Generally 
speaking, most eases of voice problems 
in children will deal with the afore¬ 
mentioned hypcrnasal voice quality of 
the cleft palate; throaty, guttural, or 
harsh voice of the cerebral palsied; 
and monotone or peculiar inflections 
of the deaf child. Causes of voice dis- 
ordei-s iu children might bo a hearing 
loss, delayed sc.xual development, pu¬ 
berty, sluggish articulators, strain, 
hypertension, imitation, or emotional 
maladjustment. 

The voice quality of a child with a 
hearing loss often gives us a good clue 
as to the severity of tlio loss. 

Treatment will vary with the in¬ 
dividual child, and these children 
should be refeired for speech help at 
the various times discussed under their 
individual classification. 

Siuttcring .—Stuttering is a disor¬ 
der characterized by blocking, pro¬ 
longations, and repetitions of words, 
syllables, or sounds, usually cansed by 
emotional problems. 

JVhen a child is fimt regarded as a 
stutterer, the only observable reactions 
are short, effortless prolongations or 
repetitions. The child is at first un¬ 
aware that there has been any inter¬ 
ruption or nonfluencj'. Sooner or later, 
however, this period of nonreaeting ac¬ 


ceptance is disturbed. Parents, teach¬ 
ers, or ])laymates react emotionally or 
call attention to the speech nonfluen- 
cies, and the child becomes aware of 
the fact that his manner of speaking 
is not acceptable to othcivs and inter¬ 
feres until bis communication. He is 
labeled a stutterer and becomes aware 
of his repetitious or hesitations. Be¬ 
havior indicative of this awarene.ss 
.soon appears. The once unnoticed 
repetitions are followed by blocking 
and sudden pauses. The child begins 
to force the speech attempt, and ten¬ 
sion and fear develop which soon be¬ 
come habitual symptoms.’ Soon we 
have tbe secondary phase of stutter¬ 
ing. To .some degree, and with varia¬ 
tions from case to case, in time there 
arc likely to be increased tension of 
the chest and mouth inuseulaturc, in- 
tcrferonco with the breathing pattern, 
social and emotional maladjustment, 
and .symptoms of avoidance, postpone¬ 
ment, antie.vpcctancy, starters, release, 
and disguise. 

During the early nonfluent years, 
the pediatrician can give the parents 
many helpful suggestions along tbe 
lines of never calling attention to the 
interruptions in the child’s speech, 
never asking him to slow down or stai't 
over, making the child feel that his in¬ 
terruptions are normal and perfectly 
acceptable, not labeling him a “stut¬ 
terer,” giving him ample opportunity 
to speak, and avoiding situations which 
are unduly frustrating, e.vciting, be¬ 
wildering, tiring, humiliating, or 
frightening to the child.^ 

If, by the age of 5 years, the child 
is still blocking, repeating sounds or 
syllables, or hesitating, he should be 
referred for speech help, or sooner if 
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the parents’ anxieties grow or the child 
shows some of the aggravated reactions 
discussed previously. 

Cleft PaMte .—Cleft palate speech is 
characterized by both articulatory and 
voice defects. Much can he done for 
the cleft palate child either surgically 
or through prosthesis. Prosthodontia 
has gained an important place in the 
rehabilitation of the cleft palate. Sui’- 
gieally, various operative techniques 
are used to close the open cleft and 
lengthen or readjust the muscular tis¬ 
sue or velum. The parents should be 
directed to a speech therapist six 
months after surgical repair for vari¬ 
ous postoperative speech techniques, 
hut regular training often does not 
actually begin until a later age. The 
aims of treatment are to strengthen 
the muscles of the soft palate and those 
involved in the velopharyngeal closure, 
to teach the child to effect a better 
velopharyngeal closure and to direct 
the air stream through the oral open¬ 
ing, to increase the mobility of the 
tongue, lips, and other articulators, 
and to teach or correct articulation. 

The main problem of speech re-edu¬ 
cation is that of training the patient 
to close the opening into the nose vol¬ 
untarily by drawing the velum upward 
and backward, and constricting the 
pharj-ngeal wall to meet the velum.“ 
Incorrect tongue and lip positions in 
the various consonant sounds are the 
natural result of compensatory move¬ 
ments of the articulatory apparatus 
before palatal reconstiniction has been 
provided. The postoperative cleft pal¬ 
ate patient must, therefore, be guided 
into correct articulatory patterns. 

He must prevent overelevation of 
the dorsum of the tongue, keep the 
tensions in the phai-ynx at a minimal 
level, and phonate effectively. 


Cerebral Palsy .—The diagnosis of 
cerebral palsj*^ is the province of the 
physician. Since cerebral palsy is a 
neuromuscular handicap, it often af¬ 
fects muscles used during the act of 
speaking. More than 70 per cent of 
all cerebral palsied children wiU have 
speech difficulty. Usually, they should 
receive their speech therapy in con¬ 
junction with occupational or physi¬ 
cal therapy if needed, or in conjunc¬ 
tion with their educational program. 
There is no such thing as typical cere¬ 
bral palsy speech. The cerebral pal¬ 
sied child presents individual prob¬ 
lems of delayed speech, voice disorders, 
articulation difficulty, breathing prob¬ 
lems, and the like. The therapeutic 
program is usually divided into a 
physiological approach and one of lan¬ 
guage stimulation. Since speech is an 
overlaid function, the muscle action 
used during the act of spealdng as in 
chewing, swallowing, or sucking, must 
usually be improved. Often these 
youngsters are kept on a soft strained 
food program too long, and have later 
difficulty in chewing and also in speak¬ 
ing.® 

We have to take into accomit all of 
the frustrations that a handicapped 
child experiences which hinder lan¬ 
guage development. The normal child 
can explore his environment vdth his 
eyes, eare, head, hands, feet, and even 
his mouth with far greater ease than 
can the motor-handicapped child. 
These experiences became part of the 
language atmosphere of the child, and 
that is why a great portion of speech 
therapy must deal with language stim¬ 
ulation. 

Hearing Loss .—The language ele¬ 
ment must be given priority over an}" 
other in the training of the deaf or 
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liard of hearing cliild. Possible cliarac- 
teristic signs that mark a hearing lo^ 
in young children arc changes in voice 
quality, consistent ignoring of verbal 
directions, behavioi’al changes, lacic of 
understanding, frequent requests for 
repetition of questions, dose observa¬ 
tion of the face of parents or others 
\vhilc talking, turning up the radio, 
phonograph, or telension, and lack of 
response to household and other sounds 
occurring around him. 

Before a child with a suspected 
liearing loss is referred to a speech 
therapist for training or testing, he 
.should first he referred to a competent 
otolaryngologist for an car, nose, and 
throat exaniination. 

If needed, auditoiy training and 
lip reading instruction should begin 
as soon as possible, and, more impoi-- 
tant, a program should be worked out 
with the parents so that there can be 
complete cooperation between the par¬ 
ents, the therapist, the teacher, and 
the doctor, to give the child every pos¬ 
sible opportunit 3 * of effecting better 
communication. 

TRAINING FOR SPEECH PATHOLOGY 

It may be helpful for the pediatri¬ 
cian to know what constitutes training 


for spccdi pathology. The American 
Speech and liearing Association has 
drawn up rules of Clinical Certifica¬ 
tion requirements which can be re¬ 
ferred to.^ 

suJurARy 

The training and function of speech 
pathologj' arc discussed, with emphasis 
placed on classification, proper time of 
referral, etiology', and treatment tech¬ 
niques of common speech disorders. 
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CLINICAL HISTORY 

HIS male infant was referred to 
The Children’s Medical Center at 
2 hours of age because of an impei*- 
forate anus. His gestational period 
was without incident, the delivery was 
uneventful, and initiation of respira¬ 
tion was prompt. The birth weight 
was 7 pounds 5 ounces. 

On admission to the hospital the in¬ 
fant exhibited cyanosis of the circum- 
oral areas, hands, and feet. The 
chest was clear and the heart was not 
remarkable. His abdomen was soft 
and not distended. He had an im¬ 
perforate anus, with a band of tissue 
overljdng the area; this was seen to 
contract on local stimulation. Slightly 
lateral to this band was a fistulous 
tract. The remainder of the pliysical 
examination revealed no abnormalities. 

The laboratoiy examinations re¬ 
vealed a hemoglobin of 21.0 Gm. per 
cent and 24,000 leukocjfies per cubic 
millimeter in the peripheral blood. A 
urinalysis on the third hospital day 
.showed pH 5.0, albumin 7.5 mg. per 
liter, erjilirocifies 8 to 10, and leu¬ 
kocytes 10 to 20 per high-power field. 
A chest roentgenogram was normal. 
In the film of the abdomen there was 
"aseous distention of the distal bowel. 


the nearest approach of the gas to the 
anal dimple being 2.5 cm. 

On the second hospital daj’-, a peri¬ 
anal anoplasty was performed and a 
rectourethral fi.stula excised. Tetra¬ 
cycline was given. His oral fluid in¬ 
take in the immediately postopei’ative 
period was 12 to 14 ounces per day. 
On the fourth postoperative day, he 
had diarrhea with ten loose watery 
stools, and this continued for two days. 
On the fifth postoperative da 3 ’’, his in¬ 
dwelling catlieter was removed and he 
was voiding well. Because of poor 
oral intake on the eighth postoperative 
daj^, he was given intravenous fluids 
for one day; he had lost 1 pound 7 
ounces from his birth weight. Ten 
daj’^s after operation, urine output 
ceased and six hours later bleeding 
from both urethra and rectum were 
noted. Stool cultures taken at this 
time grew Staphylococcus aureus, 
gamma Streptococci, and Bacillus 
protcus. His pulse at this time was 
160, his liemoglobin 14.0 Gm. per cent. 
He was given vitamin K and 35 c.c. 
of whole blood. Si.v hours after the 
bleeding was first noted, there was a 
sudden onset of dj’spnea and C3'anosis. 
Plu’sical examination at this time re¬ 
vealed respirations 60 per minute. 
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pulse 172, and tempcratui-o (axillaiy) 
94.0° F. Bro.atli sounds u'crc trans¬ 
mitted uell Imt the heart sounds were 
distant. A bedside vocntgcnograin 
showed the heart to be slightly en¬ 
larged, but no abnormality of the 
lungs could be detected. The eavbon 
dioxide content of the scnim now rvas 
9.3 volumes per cent and the chlorides 
113.5 inEq. per liter. Fespitc resns- 
eitativo measures the infant died 45 
minutes later. 

Dr.scu.s.siOK 

Dk. David Gitun.*—I wonder if I 
could ask if this hleoding episode on 
the last day of life was actually blood, 
or was it sorosanguineous, or was it 
mixed with blood? 

Dk. Ckaio.—T he baby hemorrhaged 
a "largo amount’’ from the rectum 
and there was also a large amount of 
grossly bloody fluid passed from the 
urethra. 

Dr. Gitux.—^IV cll, that is very help¬ 
ful. The hemoglobin at the time of 
the bleeding episodes was 14 Gm.; the 
baby came in with 21 Gm. of hemo¬ 
globin and a normal white count for a 
baby 2 hours of age. In view of the 
fact that the baby had had consider¬ 
able sudden weight lo.ss, refleeting 
serious dehydration, I would have ex¬ 
pected the hemoglobin to be a bit 
higher than 14 Gm. The pulse was 
172 per minute at that time, which is 
rapid even for a newborn infant. It 
would appear that the baby was in 
shock. The heart sounds wei’e dis¬ 
tant, but it is possible that the child 
had an interstitial myocarditis or that 
the myocardium wa.s otherwise dam¬ 
aged. 

•Associate Phj’sfclan at The Children’s 
Hospital and Associate In Pediatrics at the 
Harvard Sledical Scliool. 


Jn poiii" over tliis protocol, I wa.s 
striielc hy tlirco thing.s; one, the mani¬ 
festation oC asphyxia in the presence 
of lungs tliat •were perfectly clear; 
two, the distant licart sounds; and 
three, and most important, the ^mssa^jo 
of p:ross })lood from the rectum and 
the urctlira. 

Witli rcsiicct to the bloedinf: from 
the urethra and rectum scon at elovon 
(lays of age, one would not ordinni'ily 
expect hlocding internally from a 
simple anoplasty since the sutures arc 
at the skin surface in tliis operation. 
Tlicrcforc, the origin of tlic lilceding 
was an area away from the operative 
site. It occurred ten days after the 
operation ami I would have expected 
the operative wound to have healed 
long before this time. If the wound 
were to break down, it would have 
done so earlier than ten days post- 
operativcly. 

If this bleeding was not related to 
the operation, what disease process 
would cause bleeding from the ru’cthra 
and tlie rectum at tlie same time? Two 
possible onuses ai'c prominent in my 
thinkiiig about this case. The hi'st is 
bilateral renal cortical necrosis, llfost 
of the cases with this condition that 
have been dc.scribed wore as.sociated 
with diarrlica, sepsi.s, severe dcliydra- 
tion, and acidosis. Pulmonary edema 
and hemorrhage have been notable. 
Pulmonary edema wa.s not present 
here, hut the other factors were: severe 
dehydration, acidosis, diarrhea, and 
infection. Can renal cortical necrosis 
kill so quickly? 'Well, we do not 
know, actually, how long this condi¬ 
tion might have been present. We do 
know tliat tlie cliild wa.s nnuric for 
the last twelve hours of life. We do 
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not loiow -whether the baby was oli¬ 
guric, nor what the urine showed be¬ 
fore this time, so we have no real way 
of loiowing exactly when this renal 
process might have begun. It could 
have started several days before death, 
until manifestations of albuminuria, 
casts, and minimal hematuria. In bi¬ 
lateral cortical necrosis, arteries and 
small artery thrombosis occur, and in 
some of the eases that Dr. Zuelzer re¬ 
ported^ the smaller branches of the 
superior mesenteric artery were in¬ 
volved with the development of in¬ 
farction and gangrene of the upper 
intestine, resulting in melena. I am 
unhappy about the short duration of 
obvious dilBculty -vnth relation to a 
diagnosis of bilateral renal cortical 
necrosis, but it is possible, ilost chil¬ 
dren -unth this condition are anuric 
for at least twenty-four hours, and 
apparently succumb within one to five 
daj's after the onset of the disease. 
With proper fluid therapy, some of 
these children may be kept alive for 
some days, yet others have died within 
two days, or less, of the onset. 

The second possibility which I be¬ 
lieve may be invoked as cause of the 
renal and urethral bleeding is bilateral 
renal thrombosis. It is impossible for 
me to differentiate, clinically, between 
bilateral renal vein thrombosis and 
bilateral renal arterial thrombosis. Dr. 
Zuelzer described cases of bilateral re¬ 
nal thrombosis which, clinically, were 
identified mth those referred to above 
—^vith passage of blood ma the rectum 
and the urethra. 

There is a question here as to 
whether or not the rapid heart rate 
and weak sounds were due to myo¬ 
cardial damage. Does myocardial 
damage occur with bilateral renal cor¬ 
tical necrosis? Myocardial damage is 


common in acute glomerulonephritis, 
though it may not be histologically 
detectable; so here too, a weakening 
of the myocardium due to acute renal 
involvement may be present. Since 
this child did have an imperforate 
anus, a second congenital anomaly 
might possibly be considered to have 
been present in the child, but there 
was no indication of congenital heart 
disease. 

Sepsis frequently is associated with 
the onset of bilateral renal cortical 
necrosis; we do not know whether 
sepsis was present or not. 

The question of the importance of 
staphylococci or the coliform group in 
such eases arises. In the newborn 
period, it is always wise to remember 
that, statistically, the oi'ganisms most 
frequently involved in any case of 
septicemia or bacteremia are of the 
coliform group. Yet, here I believe 
that staphylococci caused all the dif¬ 
ficulty since bilateral renal cortical 
necrosis has been almost universally 
associated -with a staphylococcal septi¬ 
cemia. 

This child may have died of a pul¬ 
monary embolus secondary to venous 
thrombosis, yet if such were so, I 
would have expected the child to die 
much more quickly. On pliysical ex¬ 
amination, however, no abdominal 
masses suggestive of enlargement of 
the kidneys were found, which is an 
argument against the presence of renal 
vein thrombosis. 

In summary, I believe this infant 
had multiple thromboses, primarily of 
an arterial nature, invohdng the kid¬ 
neys and the superior mesenteric ar¬ 
tery. I expect that the pathologist may 
report some evidence of m3mcardial 
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damage. I cannot rule out the prra- 
enco of sepsis, or of cerebral venous 
sinus thrombosis. 

Dr. Nicholas Stahl. —I would like 
to ask Dr. Gitlin, if multiple arterial 
emboli and thrombo.ses wore present, 
would he not e.vpect to find additional 
thromboses in the limb vc.ssels with 
the appearance of gangrene? 

Dr. Gitlin. —It is possible to have 
involvement of the superior mesenteric 
artery and the renal arteries, particu¬ 
larly an arteritis with thromboses in 
the smaller branehes without involve¬ 
ment of the peripheral circulation. 
There is a ease, however, that Dr. 
Zuelaer docs describe in which there 
was massive thrombosis of the aorta 
from an embolus, arising in the ductus 
arteriosus with infarction of the kid- 
noj's and early gangrene of several 
toes. 

If sueh wore the case hero, I would 
have suspected that perhaps the pe¬ 
ripheral circulation would bo compro¬ 
mised. No description of peripheral 
pulses or the appearance of his ex¬ 
tremities was given in the protocol. 

Dr. Nadas. —I would agree with Dr. 
Gitlin that this baby probably did not 
have congenital heart disea.se, I do 
not believe that this child had heart 
disease at all. The heart sounds arise 
from the slamming shut of valves, the 
first sound coming from the clo.sing 
atrioventricular valves. If the ven¬ 
tricles do not contract efficientlj’', your 
first heart sounds will be of low in¬ 
tensity. The second heart sound, in 
essence, is a slamming of the semi¬ 
lunar valves; and if there is cardiac 
failure or a poor pressure generated 
in the ventricles and there is not a 
very good gradient in diastole between 


artery and the ventricle, again, the 
door will not be slammed so force¬ 
fully. Another cause of poor heart 
.sounds may bo shock. AVeak heart 
sounds, then, imply a general ineffec¬ 
tiveness of the circulation, either start¬ 
ing from the periphery or starting in 
the heart itself. 

Dr. 11 . Cannon Elev. —One won- 
dci-s, with bleeding described in two 
areas (the bowel and the urethra) what 
the peripheral blood platelet level 
was? Might there not also have been 
bleeding into the myocardium or in 
the pericardial -sac to account for the 
change in the heart sounds? 

Dr. Louis IC. Diahond. —I believe 
no peteehiae or ccchjTnoscs were de¬ 
scribed to suggest a decrease in plate¬ 
lets. 

Dr. JIartin II. AViTTENnoRG. —On 
the day of admission, the patient had 
chest, abdomen, and “upside down” 
films. The “upside down films” are 
not directed at making the diagnosis 
of imperforate anus but are an at¬ 
tempt to see the actual distance be¬ 
tween the anal dimple and the obliter¬ 
ated colon. If that distance, best 
shown on a lateral film, e.vcecds a cer¬ 
tain length, the operation becomes 
technically more difficult. The chest 
was normal at the time of admission. 
The heart was top normal in size, by 
our estimate. 

Dr. Farber. —^Dr. Gitlin, with your 
permission could I just summarize 
what you have said ? 

A’'ou assume here that the congenital 
malformation which was corrected 
siu'gically was just an event in this 
child’s life, which had, in all likeli¬ 
hood, nothing to do with subsequent 
events. Then, you looked elsewhere 
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foi* explanation of the blood in the 
urine and from the rectum; either yon 
Avere dealing AAdth a Zocws minoris re- 
sisteniiae or yon AA'ere dealing AA’ith the 
effect of infection, Aidth a bilateral 
symmetrical cortical necrosis of the 
kidneys, giAdng the hemorrhage into 
the bladder, and yon looked for throm¬ 
bosis of some of the mesenteric A'cssels 
to account for hemorrhage into the 
rectum. Yon suggested, also, the pos¬ 
sibility of infection and dehydration 
together, causing thrombosis on the 
A^enons side, including the dnral si¬ 
nuses and A-eins elscAAdiere in the body, 
and hemorrhage explained by inA’oh’e- 
ment of thrombosis, in the kidneys 
perhaps. And, finally, yon mentioned 
thrombosis of the renal arteries, caus¬ 
ing A'ery massiA-e infarction of the 
kidneys. If yon suggest that, yon also 
suggest iiiA'olA'ement of mesenteric a'Cs- 
sels to account for the bleeding. 

Dr. J.ay Bernstein. —The major 
finding in this case AA’as “thrombosis 
of the aorta’’ AAdiich inA'olved the renal, 
the superior mesenteric, and the celiac 
arteries (Pig. 1). This thrombns A\'as 
adherent to the intimal surface of the 
aorta, although there A\-as no micro¬ 
scopic eA-idence of organization. Ap¬ 
parently the source of this thrombns 
Avas an embolus from the dnetns ar¬ 
teriosus. This vessel contained a 
thrombns Avithin its Inmcn Avhich pro¬ 
truded into the aorta (Fig. 2). This 
thrombns in the dnetns Avas friable, 
and, presumably, pieces of it conld 
liave brolien off and caused the emboli¬ 
zation AA'hich occurred peripherally. 
On micro.sco7)ic examination of the 
dnetns there Avas no good reason for 
the formation of this thrombns; the 
thrombotic material occupies the Inmen 
and there is no organization of it. and 


the intimal surface of the dnetns is 
thickened in an irregular sort of Avay, 
Avhieh is not an infreqnent finding in 
othcrAvise nonnal dnetns arteriosus. 

The kidneys, as a result of the oc¬ 
clusion of the aorta and renal arteries, 
Avere almost entirely infarcted, Avitli 
a broad central zone of necrosis, pe¬ 
ripheral hemorrhagic zone, and a 
nearly intact snbcapsnlar zone. SeA'- 
eral small thrombi Averc present in 
some of the renal vessels, AA'hich ap¬ 
peared to be of A'arions ages. This 
led ns to .suspect that the embolization 
occurred over a period of a fcAV days, 
AA'hich might account for the urinary 
findings a fcAv days before death. In 
the gastrointestinal tract, Avhere the 
small arteries AA'ere involved, there 
Avas a good deal of congestion, and in 
association Avith that there Avas edema 
of the snbmncosa and some extrava- 
.sation of blood, but most of the damage 
Avas to the mneosa, indicating that the 
ischemia Avas partial, causing a hemor¬ 
rhagic lamina propria. These small 
emboli also Avere present in the small 
arteries of the testes and the peri- 
adrenal arteries, causing an infarctive 
necrosis of the adrenal cortex. Bac¬ 
teria greAv in great profusion on the 
mucosal surface of the intestine and avc 
cultured coliform organisms from the 
intestine, the heart, and the lung, so 
that a generalized sepsis AA'as present. 
Jlany small foci of bronchopneumonia 
AA'ere present Avithin the lungs. 

Dr. Parber.—A nother explanation 
in some cases Avith simultaneous throm- 
Imsis of the ductus arterio.sus and the 
bifurcation of the aorta may pertain. 
The umbilical arteries, AA'hich undergo 
degenerative changes during involution 
.shortly after birth, may become throm¬ 
bosed if the proeo.ss of involution is 



1.—Heart. Tlie ductus arteriosus contains a thrombus which protrudes Into the lumen 
of tlic aorta. 






102 


THE JOURNAL OF PEDIATRICS 


hastened or exaggerated. The throm- 
1 ms arising here may undergo retro¬ 
grade spread into tlie iliac and aortic 
vessels. The extension and location of 
the thrombus Avill then determine the 
extent of the damage ; a saddle throm¬ 
bus may cut olf the blood supply to 
one or both legs, vith a resulting gan¬ 
grene. There ma3^ be further retro¬ 
grade progression up the aorta so that 
infarction of the adrenals or kidnej’-s 
may occur. The clinical picture will 
be determined by the distribution and 
extent of the thrombosis. 

In other cases there has been em¬ 
bolization from a thrombus in the 
ductus to both the pulmonary and the 
s.vstemic circulation with infarction of 
the lung as well as the brain and other 
portions of the body. 


In manj' cases, the ductus arteriosus 
maj’- contain thrombi in which no em¬ 
bolization occurs and may be associated 
with an aneurysmal dilatation of the 
ductus. In other cases there is a 
minor thrombotic accumulation of 
material on the intimal surface, but 
again no emboli2fation. 

Dr. Stahl. —Were these cases as¬ 
sociated with dehj'dration ? 

Dr. Parser.—N o, dehydration was 
not an important part of the picture. 
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RECENT APPROACHES TO THE BIOIiOGY OF SCHIZOPHRENIA 
Arnold .1. Frikdiioi'k, M.D., New York, N. Y. 


R ecently there has been a re¬ 
surgence of interest in tlie hio- 
ehemical and neuroplij-siologieal ap- 
proaeli to schizoplirenia. Reports liave 
appeared in tlie literature of bioeliem- 
ieal tests wliieh are positive in soliizo- 
phrenia and of studies relating epi¬ 
nephrine, serotonin, and otlier pliysio- 
logical substances to tlie production or 
remission of induced psychotic reac¬ 
tions. 

Opinion as to the meaning of those 
studies varies. Some appear to hold 
the point of view that a specific etiolog¬ 
ical agent in schizophrenia has been 
identified, while others feel that there 
is no basis for assuming any metabolic 
factor in this illness. Actually, the 
controversy about the etiology of 
schizophrenia began when Kraepelin 
first described dementia praecox at the 
turn of the century. While there has 
been considerable advance in Imowl- 
edge during the intervening period, we 
are still unable to evaluate the relative 
importance of exogenous and endoge¬ 
nous factors as causative elements. To- 
daj', the general trend appears to be 
toward emphasizing the interaction of 
innate predisposition and environ¬ 
mental stress. 

It seems quite possible that all cases 
of schizophrenia do not develop in the 
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same manner. While the etiology and 
pathogenesis of schizophrenia remain 
speculative, it nonetheless seems reason¬ 
able to assume that the marked psy¬ 
chological and behavioral changes in 
the schizophrenic are mediated either 
through altered biochemical mechan¬ 
isms or patterns of physiological or¬ 
ganization. Whether these biological 
aberrations are inborn and primary 
or are secondary to emotional trauma, 
it seems likely that they must neverthe¬ 
less pla.v an important role in produc¬ 
ing the sj-mptoms of this illness. 

Many studies have been made of the 
biology of schizophrenia, and these 
are dealt with in a number of excellent 
texts and reviews.'"' Some of the 
more recent studies mil be considered 
here in an attempt to present the status 
of work in several areas that have at¬ 
tracted widespread interest. 

mmORATORY TESTS EOR SCHIZOPHRENIA 

Because of the subjective nature of 
the symptoms of mental illness, there 
is frequent disagreement in the diag¬ 
nosis of schizophrenia. Tliis has led 
to difficulties in establishing compa¬ 
rable groups of schizophrenics for re¬ 
search purposes and also to a lack of 
uniform criteria for therapeutic and 
prognostic application. As a result, 
many efforts have been made to es¬ 
tablish a laboratory test to differentiate 
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the schizophrenic. Frequently, such 
■work is begun as an investigation of 
biochemical differences. When the pro¬ 
cedures are reasonably simple, attempts 
have often been made to adapt them as 
tests. 

The recent work by Akerfeldt® in 
Sweden developed in this manner. He 
has been determining the effects of 
serum from schizophrenic patients and 
from the normal population on para- 
phenylene diamine. He found that 
when the N,N-dimethyl farm of this 
substance is added to serum, the para- 
phen3dene diamine becomes oxidized 
and turns a red color. The increase in 
intensit3’^ of red coloration can then be 
measured spectroplmtometrieall3'. In 
his series Akerfeldt found that the 
schizophrenics had significantly higher 
results than did the normal controls. 
Others have confirmed Akerfeldt’s 
findings and have reported that about 
80 per cent of the schizophrenic group 
have positive reactions, as compared to 
3 per cent of the normal group. How¬ 
ever, positive results are also found 
in a large percentage of patients with 
other conditions, including liver dis¬ 
ease, neoplasm, and pregnanc3" in the 
last trimester." 

Akerfeldt’s work was based on find¬ 
ings in German3- in 1941 that serum 
copper levels were elevated in schizo¬ 
phrenia,® and also on the isolation b3^ 
Holmberg and Laurcir-’’ *" in 1948 of 
a substance in the scrum known as 
cerulopla.smin. This .snb.stanee. wliicb 
is found in tlie alpha glolmlin frac¬ 
tion, contains most if not all of the 
serum copper. 

Parapheindene diamine is known to 
be a substrate for ceruloplasmin, which 
is believed to o.xidize the amine onzy- 
maticalbv to a red-colored compound. 
The color reaction, however, is depend¬ 


ent not onl3' on the oxidation of para- 
phen3dene diamine by ceruloplasmin, 
but also on its inhibition b3’^ various re¬ 
ducing substances found in the serum. 
Some of these have been identified as 
ascorbic acid and certain sulfh3’^dr3d 
compounds.^' 

The curve obtained in the test is 
the net result of various substances act¬ 
ing in conceit. (Fig. 1 ). The lag period 
before the initial rise is believed to be 
due to the influence of ascorbic acid 
and increases in length as the ascorbic 
acid concentration increases. The max¬ 
imum slope of the curve apparentl3' 
represents the maximum oxidizing ef¬ 
fect of ceruloplasmin, whereas the bend 
of the curve from the linear is thought 
to represent the effects of sulfhydryl 
compounds. 



Fip. 1.—T3'pical curves obtained from the 
oxidation of >r»N-dimethyl paraphenylene 
diamine bj* normal and schizophrenic serum. 


Akerfeldt found that the lag period 
in the schizophrenic group is .shorter 
(low ascorbic acid level), that the 
maximum slope is greater (high ce¬ 
ruloplasmin level), and that the bend¬ 
ing of the curve away from the linear 
is more marked (high level of sulfh3'- 
diyl substances). 
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Low ascorbic ficicl levels have also 
j)rcvioiisly been reported in sebizo- 
pbrenia.'" Hero, however, the possi¬ 
bility of nutritional differences must 
be eliminated. In an attempt to con¬ 
trol this factor, patients and normal 
contiols were given d.ved rpiantities 
of ascorbic acid for six days, with the 
fuiding that ascorbic acid did not dif¬ 
fuse out of the .serum as rapidly in 
schizophrenics as in normal persons.*' 

It has also been demonstrated that 
feeding large (tuantities of ascorbic 
acid to seliizophrcnic patients increases 
the length of the lag period and 
changes the results of the parapheny- 
lenc diamine test toward normal, hut 
without evidcnciiig any therapeutic 
effects on the patients.'® 

Ceruloplasmin, which is believed to 
be the oxidative enzyme functioning 
in the .^Vkerfcldt reaction, is also active 
against other substrates. Among these 
is epinephrine. Altliough there is no 
evidence that such an action occurs in 
vivo, significant statistical differences 
in the oxidation rate of epinephrine in 
vitro in schizophrenic scrum have been 
reported.'^ 

In the course of extracting cerulo¬ 
plasmin from schizophrenic scrum, 
Heath” at Tulanc prepared a sub¬ 
stance called taraxein which he reports 
causes schizophrenic-likc symptoms in 
normal volunteers. A similar prepa¬ 
ration from the scrum of normal in¬ 
dividuals did not cause these symp¬ 
toms. Confirmatory evidence of these 
findings from other laboratorie.s liavc 
not yet been reported. 

Other abnormalities in schizophrenic 
serum and urine have been reported 
by a number of different investiga¬ 
tors.”*-' One recent study indicates 
that glyoxylic acid is present in the 
urine of the majority of schizophrenics 


tc.slcd. whereas it is absent in the ma¬ 
jority of tlic jionseliizoplirenic group 
which included other psychiatric pa¬ 
tients and normal controls.*® The best- 
controlled of these studies aj)poars to 
be one by McGecr and associates,®® 
wJio found abnormal .spots by chronia- 
fograpbj’- in schizophrenic urine. They 
also found that these ahuormaUtles 
could be corrected by withholding 
tyrosine and phenylalanine from tlic 
diet. 

In all of these reported .studies tlicrc 
has been overlapping in result.s he- 
twcoii the schizophrenic group and the 
normal oi* nonschizophrenic group. 
To qualify as a test, a high degree of 
specificity is desirable. Furthermore, 
none of these studies have yet been 
adequately controlled from the dic¬ 
tate' and other standpoints.®^ The 
Akerfcldt procedure, for instance, can 
be profoundly influenced by a.scorbic 
acid intake and perhaps by other un¬ 
known factors more related to hos¬ 
pitalization than to schizophrenia. 

AVhilc the report of a p.sychotogenic 
factor in schizophrenic serum ha.s bocii 
considered here because of its rela¬ 
tion to ceruloplasmin, the nature of 
this substance docs not make it possi¬ 
ble to use it as a tc.st. Perhaps each 
of these findings is much more import¬ 
ant as a lead in the search for meta- 
])oIic coficomitants of mental iUno.ss. 
AVe can say that at the present time 
there is no laboratory test for schizo- 
plirenia, although many of the studies 
reported could well be the first step 
ill the development of one. 

SEROTOXIN IX JIENTAL ILLNESS 

Although serotonin has been known 
as a potent constrictor of smooth mus¬ 
cle for some time,®® only ^rith^n the 
past few years has it become associated 
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with mental functioning. Two nearly 
concurrent findings stimulated the 
study of its possible relationship to 
psychoses. First, it was discovei'ed 
that serotonin’s constrictive action 
could he antagonized bj’’ a minute 
quantity of the hallucinogen lysergic 
acid (LSD).^° Second, serotonin was 
found to be a normal constituent of 
brain tissue,-' particularly in the hy¬ 
pothalamic region and the area pos- 
trema.-® 

Since it had been known that LSD, 
in quantities as low as 1 meg. per Irilo- 
gram, could induce psychotic behavior 
in some ways similar to that of schizo¬ 
phrenia,-'*’ it was logical to specu¬ 
late that the psychotogenic action of 
this hallucinogen might be the result 
of its inhibitory action on serotonin. 
If it could be demonstrated that all 
substances which counter the effects 
of serotonin also produce psychotic 
symptoms, this would suggest that 
serotonin mediated some psychotic re¬ 
actions.^^ While it was found that 
some antiserotonin substances did, in 
fact, act similarlj' to LSD, a close rela¬ 
tive of this substance, brom-LSD, 
proved to be one of the exceptions.^- 
Although it was a more potent antag¬ 
onist of serotonin than LSD, it did not 
produce psychotic symptoms. Clearly, 
then, it was necessary to inve.stigate 
the serotonin in the brain. 

Such a study was initiated bj- Wool- 
ley at the Kockcfcller Institute with 
the cooperation of Drs. iMurray and 
Benitez of Columbia Cniversity.'"' 
Through the use of time-lapse films, 
they showed that serotonin has a con¬ 
tractile effect not only on certain 
smooth muscle, but also on the oligo- 
dcndroglial cells of the central nen'ous 
svstem. Woolley .suggests that these 
contractions, though admittedly slow 


and occurring somewhere in the range 
of one eveiy five minutes, produce a 
kind of stirring action which may be 
important for brain circulation. How¬ 
ever, when LSD was tested on sero¬ 
tonin-induced contractions of oligodcn- 
droglia, its effects were found to be 
less straightforward than those on 
smooth muscle. 

The question that now arises is why 
serotonin has not been studied through 
direct injection in human subjects. 
The difficulty with this approach is 
that .serotonin does not penetrate the 
blood-brain barrier in any appreciable 
quantity,**’ and that large doses pro¬ 
duce marked effects on the cardiovas¬ 
cular system.*” 

Other ways, however, have been 
utilized to determine the effects of 
serotonin in increased concentrations. 
One method is based on the finding 
that 5 -hydroxytryptophan, a precur¬ 
sor of serotonin, when fed to rabbits 
or dogs passes the blood-brain barrier 
and increases the level of free serotonin 
in the brain.*"* This increase is re¬ 
ported to produce an LSD-like effect 
in rabbits.®'* 

Another method makes use of the 
knowledge that serotonin is metabo¬ 
lized bj'^ the enzyme, monoamine oxi¬ 
dase.*” Since iproniazid is known to 
be an inhibitor of monoamine oxidase,®® 
administration of this drug is thought 
to increase the level of brain serotonin 
by inhibiting its destruction. A clini¬ 
cal application of this principle has 
been made by Kline®'* with good re¬ 
sults in a series of chroniealh' de¬ 
pressed patients who were given ipro¬ 
niazid over a period of several months. 
In this instance, tJie presumably high 
levels of serotonin were therapeutic. 

An interesting explanation has been 
proposed which relates the effect of 
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tlio tranquilizer, rcserpiiie, to its action 
on brain serotonin.'” Serotonin is be¬ 
lieved to occur mainly in the bound 
form in the brain, and rcserpine ap¬ 
pears to act by liberating it. The re¬ 
sult is a depletion of the store of bound 
serotonin and a temporary increa.se in 
free serotonin. However, since free 
.serotonin is readily metabolized by 
monoamine oxidase, the ultimate effect 
of reserpine is a decrease of both the 
bound and the free forms, thus deplet¬ 
ing the total content of brain serotonin. 
Reserpine is thought to act by impair¬ 
ing the binding sites for free serotonin, 
wliieh is apparently the pharmacolog¬ 
ically active form,”” thereby causing a 
persistent low concentration. It is this 
persistent low level of free serotonin 
that is believed to bo responsible for 
the effects of reserpine. It is per¬ 
haps of more than pa.ssing interest that 
an occasional side effeet of reserpine 
action is the production of dcpres.sion.1* 

At present there is no clear evidence 
for assigning to serotonin a role in the 
normal or abnormal functioning of the 
brain. However, some intriguing pos¬ 
sibilities are suggested by the large 
concentration of serotonin in the liypo- 
thalamus of both animals and human 
being.s, and bj’ the response of brain 
.serotonin to reserpine ingestion. The 
relationship of serotonin to the action 
of hallucinogens such as lysergic acid 
is as yet irnclcar. 

One interpretation of the work on 
this substance suggests that a low level 
of brain serotonin might be related to 
depression or tranqnilization. From 
this point of view, an excessively high 
level of serotonin produces an effect 
similar to that created by hallucino¬ 
gens such as LSD. However, a con- 
trarj’ view is that low levels of sero¬ 
tonin produce psychotic symptoms and 


high levels have a thcrapentie effect. 
Further work is necessary to clarify 
this point. 

EPINEI'imiNE AND NOnETINErnBINE 

Epinephrine has long been familiar 
to every physician. It may be surpris¬ 
ing, therefore, that its metabolism and 
dcto.xifieation remain at present poorly 
understood, though a number of pos¬ 
sible pathways have been suggested for 
its rapid destruction. Its function in 
the central nervous system is obscure 
and it is not clear whether any of the 
epinepiirinc secreted by the adrenal 
medulla passes the blood-brain barrier. 
However, because of the observation 
that epinephrine is secreted as a result 
of various stresses,'” persistent efforts 
have been made to relate this sub¬ 
stance to mental illness. Attempts to 
measure blood levels of epinephrine in 
psychiatric patients'” are not conclu¬ 
sive, primarily because of teelmical 
problems involved in measuring epi¬ 
nephrine which is normally present in 
only minute quantities. 

It is now believed that norepineph¬ 
rine is the major secretion of the rest¬ 
ing adrenal medulla."'*” Norepineph¬ 
rine secretion is apparently increased 
in aggressive reactions, while epineph¬ 
rine secretion is increased in anxious 
withdrawal. Studies on psychotic pa¬ 
tients suggest that these patients main¬ 
tain either one or the other of these 
reactions and, in contrast to normals, 
are unable to return to their resting 
level of function after stress." 

Inasmuch as the metabolic pathways 
for the destruction of epinephrine are 
not clear, this has led to a great deal 
of speculation that abnormal products 
of epinephrine degradation might be 
responsible for the symptoms of schizo¬ 
phrenia." 
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Adrenocliroine, a pink substance re¬ 
sulting from the partial oxidation of 
epinephrine in vitro, was discovered in 
1948.'“’ Considering the possibility 
that epinephrine oxidation might also 
take place in vivo, Hoffer and his 
group'’" in Canada prepared adreno- 
ehrome and injected it in a series of 
subjects, reportedly producing liallu- 
cinations and other psychotic mani¬ 
festations. Unfortunately, however, 
these investigators were unable to re¬ 
peat their work, and others have not 
verified their findings.^^ Further 
studies led to the speculation that 
adrenolutin, another product of 
Adrenalin oxidation, might be respon¬ 
sible for psychotic sj'mptoms, rather 
than adrenochrome.'- Tlie difficulty 
to date, however, is that neither of 
these substances have been found in 
vivo, nor is there any real evidence 
that they play any role in the produc¬ 
tion of schizophrenia. 

It is of interest, nevertheless, that 
norepinephrine has been found in the 
brain in large concentrations in the 
hypothalamus,” the same region where 
concentrations of serotonin arc high. 
Recent studies demonstrate that reser- 
pine decreases the concentration of 
brain norepinephrine in the same man¬ 
ner as it does brain serotonin.'’^ It is 
po.ssible, therefore, that norepinephrine 
may also play a part in the therapeutic 
effects of reserpinc in schizophrenia. 

At present, however, only circum¬ 
stantial evidence exists to relate dis¬ 
turbances in the sympatbetie nervous 
system, or in the function of the 
adrenal medulla, to sehizoplirenia or 
other forms of mental illne.ss. 

CO.N'CIA'SIOX.S 

The results emerging from interc.st 
in biological research on schizophrenia 


arc in an early and tentative state. It 
is well to bear in mind when evaluat¬ 
ing reports of metabolic abnormalities 
in mental illness that seeming differ¬ 
ences between schizophrenic and other 
groups may be the result of incidental 
variables such as nutritional status 
and .state of ambulation. These fac¬ 
tors assume a special importance in 
evaluating reports of different levels 
of various substances in serum and 
urine of .schizophrenic!?. At this point, 
some pathways for research have been 
suggested. Conclusions as to the ul¬ 
timate significance of many of the find¬ 
ings discussed here must await further 
.studies and controls. 

The fact that so little biochemical 
work has been done on children with 
schizophrenia is worthy of note. These 
patients might well provide opportu¬ 
nities to .study metabolic defects at an 
carlj' stage before compensatory mech¬ 
anisms become prominent. Similarly, 
while many studies have been made on 
the psychological characteristics of the 
families of schizophrenics, no work has 
been done on their biochemistry. Each 
of the areas discussed here provides 
opportunities for study with these two 
groujis. 

I wiBh to express my appreciation to 
Airs. Jlurlel Henderson for tecimical assist¬ 
ance in tiie preparation of this article. 
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POLIOJIi'EraTIS-LIKB ILLNESSES 


W ITHIN I'ccent years a numl>er of 
“polio-like illnesses” has been 
described; distinct clinical entities 
with manifestations simulating in many 
respects those of poliomyelitis. One of 
these, so-called benign myalgic cn- 
ecplialomyeliti.s, or acute cnccphalomy- 
algia (Almre 3 'ri disease, Iceland dis¬ 
ease), has occurred in epidemic 
form; in Iceland during tlio winter 
of 1948-1919, with long-term follow-iip 
.studies on some of these patients re¬ 
ported recently'; in the eastern 'Dnited 
States in 1950'; in Australia in 1951'; 
in London in the summer of 1955,'' in¬ 
cluding an epidemic among the per¬ 
sonnel of the largo Royal Free Hos¬ 
pital'; in Berlin among British mili¬ 
tary personnel in the autumn of 1955°; 
and other recorded epidemics. Two 
more recent outbreaks in the United 
States, one near 'IVashington, D. C. 
(1953),' and one in Florida (1956),* 
arc described under the title, "Epi¬ 
demic Neuromyasthenia.” No riral 
agent has been isolated from throat 
swabs, fecal specimens, or blood; ag¬ 
glutination tests were e.ssentially nega- 
ti%'e, and antibody studies using well- 
rceognimi viral agents were not re¬ 
vealing. However, in the case of the 
JIarj’Iand investigation, bactcriologic 
studies “. . . bj' means of stool isola¬ 
tions and serum agglutinations dis¬ 
closed convincing evidence of acute in¬ 
fection of a high proportion of ill pa¬ 
tients -with enteric bacteria of the 
Bethc.sda-Ballerup group of intermedi¬ 
ate paracolon organisms.”' 

That these organisms were mcrelj- 
eoincidental “fellow travelers” is con- 
•sidcred possible, or probable, by the 
authors, and that “the major disease 


complc.\ was caused by an unknown 
agent prcsumabl.v originating from 
the same source.”' The designation, 
epidemic ncuromr-asthenia, is suggested 
as the most appropriate and least con¬ 
fusing one; the results of further 
etiologic studies and justification for 
this designation will appear in a forth¬ 
coming summary article.” 

Most of these reports emphasize the 
difficulty on clinical grounds of dif¬ 
ferentiating such disease entities from 
poliomj'clitis in children and J'oung 
people, especially early in the course 
of the illness. Likewise, the diverse 
clinical manifestations associated with 
tj 7 >es of Co-ssackie infection constitute 
a sub.icct which has been under discus¬ 
sion for the past several years: pleu- 
rod.vnia, myalgia, herpangina, myo¬ 
carditis and cnccphalomyocarditis, cs- 
pcciall,v in young infants, and aseptic 
meningitis. In cases of encepha- 
lomyalgia and aseptic meningitis simu¬ 
lating nonparalytic poliomj-elitis, Co.v- 
.sackie viruses of group B have' been 
incriminated with the isolation of virus 
from stool specimens, cerebrospinal 
fluid, and in fatal cases of cncepha- 
loniyocarditis in infants, from brain 
tissue, spinal cord, and the mj’ocar- 
dium. In an epidemic of aseptic men¬ 
ingitis in Minnesota, occurring in the 
late summer and autumn of 1956, Oo.x- 
sackie Bj was incriminated by antibody 
studies and by the isolation of virus 
from stool specimens of 61 acutelj' ill 
patients. A laboratory, clinical, and 
epidemiologic study of this outbreak 
was reported recently by Sj-verton and 
his associates.'" On the other hand, 
group A Coxsackio viruses with' few 
c-veeptions" have been thought to be 



no 


THE JOURNAL OF PEDIATRICS 


36. Brodie, B. B., and Shore, P. A.: A Con¬ 
cept for a Bole of Serotonin and Nor¬ 
epinephrine as Chemical hlediators in the 
Brain, Ann. New York Acad. Sc. 66; 
631, 1957. 

37. Sjoerdsma, A., Smith, T. E., Stevenson, 
T. D., and Udenfriend, S.: Metabolism 
of 5-Hydroxytrj-ptamine by Monoamine 
Oxidase, Proc. Soc. Exper. Biol. & Med. 
89: 36, 1955. 

38. Zeller, E. A., and Barsky, J.: In Vivo 
Inhibition of Liver and Brain Monoamine 
Oxidase by l-isonicotinyl-2-isopropyl Hy¬ 
drazine, Proc. Soc. Exper. Biol. & Med. 
81: 459, 1952. 

39. Loomer, H., Saunders, J. C., and Kline, 
N. S.; Paper read at Regional Meeting 
of the American Psychiatric Association, 
Syracuse, April, 1957. 

40. Plotscher, A., Shore, P. A., and Brodie, 
B. B.: Serotonin as a Mediator of Res- 
erpine Action in Brain, J. Pharmacol. & 
Exper. Tlierap. 116: 84, 1956. 

41. Freis, E. D.: Mental Beprcssion in 
Hj-pertensive Patients Treated for Long 
Periods IVitii Large Doses of Reserpine, 
New England J. Med. 251: 1006, 1954. 

42. Cannon, W. B.: Bodily Clianges in Pain, 
Hunger, Fear and Rage, New York, 1929, 
Appleton-Century-Crofts Co., Inc. 

43. IVeil-Malherbe, H.: The Concentration 
of Adrenaline in Human Plasma and Its 
Relation to ^lental Activity, J. Ment. Sc. 
101: 733, 1955. 

44. Kaindl, F., and Von Euler, U. S.: Liber¬ 
ation of Nor-Adrenaline and Adrenaline 
From the Suprarenals of the Cat During 
Carotid Occlusion, Am. J. Physiol. 166: 
284, 1951. 


45. Vogt, M.: The Secretion of the Dener- 
vated Adrenal Medulla of the Cat, Brit. 
J. Pharmacol. 7: 325, 1952. 

46. Outschoorn, A. S.: The Hormones of the 
Adrenal Medulla and Their Release, Brit. 
J. Pharmacol. 7: 605, 1952. 

47. Funkenstein, D. H., and Greenblatt, M.: 
Nor-Epinephrine-like and Epinephrine¬ 
like Substances in Relation to Human Be¬ 
havior, J. Nerv. & Ment. Dis. 124: 58, 
1956. 

48. Osmond, H., and Smytliies, J.: Schizo¬ 
phrenia: A New Approach, J. Ment. Sc. 
98; 309, 1952. 

49. Green, D. E., and Richter, D.: Adrena¬ 
line and Adrenochrome, Biochem. J. 31: 
596, 1937. 

50. Hoffer, A., Osmond, H., and Smjdhies, 
J.: Schizophrenia: A New Approach. 
II. Result of a Year’s Research, J. Ment. 
Sc. 100; 29, 1954. 

51. Rinkel, JI., Hyde, R. W., Solomon, H. C., 
and Hoasrland, H.: Experimental P.sy- 
chiatry II, Am. J. Psychiat. Ill: 881, 
1955. 

52. Hoffer, A.: Adrenolutin as a Psycho¬ 
tomimetic Agent, in Hormones, Brain 
Function and Behavior, edited by H. 
Hoagland, New York, 1957, Academic 
Press, Inc. 

53. Vogt, M.: The Concentration of Sympa- 
thin in Different Parts of the Central 
Nervous System Under Normal Conditions 
and After the Administration of Drugs, 
J. Physiol. (London) 123: 451, 1954. 

54. Brodie, B. B., Olin, J. S., Kuntzman, R. 
G., and Shore, P. A.: Possible Interre¬ 
lationship Between Release of Brain Nor¬ 
epinephrine and Serotonin by Reserpine, 
Science 125: 1293, 1957. 



COIIMEXTS OX CURREXT UTERATURK 


113 


siickling mice and in lissue culture 
against the Coxsackie A, strains wliieli 
liad been maintained since tlioir isola¬ 
tion by Ilabol and Loomis. Tissue cul¬ 
ture iireparations inoculated with tbe 
Kussian AB IV strain (original cotton- 
rat brain material) included IIcLn 
colls, buman skin epithelium, Inunan 
fibroblasts and amnion cells, and mon¬ 
key kidney cpitbelial cells. No cy- 
topatbogcnic effect was detected except 
in monkey kidney cpitbelial cells, 
Avhere, after an interval of from eight 
to ten days, a few scattered individual 
cells appeared to be round and refrac- 
tile. While this slight degenerative 
effect was not progressive and did not 
extend over the cell .sheet, it was defi¬ 
nite and consistent, and was specific 
in that it seemed to bo prevented en¬ 
tirely by AB IV a 2 id by Coxsackie A; 
antiserum. These results arc similar 
to those obtained when cultivation of 
tbe Coxsackie A, viruses is attempted 
in tissue culture. 

In view of the fact that the original 
isolation by the Ritssian investigators 
had been made from focal specimens 
of patients acutely ill with clinical 
manifestations indistinguishable from 
those of poliomyelitis, and that tsTiical 
polio lesions followed the inoculation 
of this material into monkeys, careful 
neutralization studios were necessary 
to rule out possible admi.xture of Co.x- 
sackie A, virus with poliordrus, or with 
some other neurotropic agent, The.se 
studies did not disclose the presence 
of other agents, and, in every test in¬ 
stance, the AB IV strain of virus was 
neutralized completely by standard 
Co.xsackie A, antiserum, and never by 
antiserum against types 1, 2, or 3 
polioviruses. The Kussian workers bad 
classified the strain AB IV as a po.ssi- 
ble “typo 4 poliovirus’’ on tbe basis 
of the clinical paralysis obseiwed in 
acutely ill children, because the strain 
was not neutralized by standard polio¬ 
virus antiserum to types 1, 2, or 3, ami 
because tbe vims produced paralysis 
in monlicys rvith lesions in the central 
nervous system considered compatible 
with poliomyelitis in these animals. 
Habel and Loomis were able to con¬ 


firm this pathologic picture in the 
central nervous system of infected 
nionkc.v.s. Certain of the inoculated 
monkeys .showed changes in the cen¬ 
tral nervous SA'Stem which were indis¬ 
tinguishable from those produced by 
the poliovijuscs, both in nuality and in 
distribution. Ilowever, in some of the 
monke.vs inoculated “. . . tbe lesions 
were distributed in ... a manner that 
permitted differentiation . . Le¬ 
sions were observed in areas 'of the 
central nci'voiis .system rarely involved 
in infection with polioviruses; cau¬ 
date nucleus, putamen, or both, and 
definite but minimal iinulvcment of 
the hippocampal and the occipital cor- 
tc.x. “Tlic equal degree of involve¬ 
ment of the motor (precentral) and 
of the anterior parietal (postcentral) 
cortex also was helpful in the differ¬ 
entiation.’’’* Thus the pathogcne.sis 
of the AB IV and the Co.xsackie A, 
viruses in the central nervous system 
appeal's to bo esscntiallj' similar. No 
inclusion bodies could be demonstrated. 

At the recpiest of the authors, dilu¬ 
tion passage viruses, both suckling 
mouse and tissue culture passages, 
wore tested by Dr. Albert Sabin for 
monkey pathogenieity by intraspinal 
inoculation. Dr. Sabin reported “. . . 
that although no definite clinical pa- 
ral.vsis developed in these animals, they 
showed poliomyelitis-like lesions with 
a distribution different from polioviius 
infection.’’" While these investiga¬ 
tions were in progress, the “typo 4 
poliovirus’’ isolated by the Russian 
workci's was being studied also by Dr. 
Torsten Jolmsson at the State Bac¬ 
teriological L.aboratory at Stockliolm, 
who likewise identified the strain as a 
Coxsackie Ay virus. 

In a well-rounded discussion sum- 
mar.y the authors state that the Cox- 
.saebie A, .strains of virus are prevalent 
in the United States, and that the Rus¬ 
sian investigators did not have specific 
Co,x.sackie virus typing serum available 
at the time that the AB IV strain was 
identified as a possible “tj-pe 4 polio¬ 
virus.’’ The authors go on to .say, 
“The findings of tiie Russian virolo¬ 
gists, confirmed here, add one more 
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facet to the broad spectrum repre¬ 
sented bj’ the Coxsaekie, pobomyelitis, 
and certain Echo viruses where the 
properties of one group blend some¬ 
times rather extensivelj’’ with those of 
the others, and all seem capable of 
causing related and sometimes identical 
clinical and histological manifestations 
in experimental animals and man. 
Certainly our present knowledge of 
these relationships should emphasize 
the necessity of search for these other 
viruses in paralytic cases where the 
specific etiology of poliovirus cannot 
be established.” ”... Furthermore, 
the results reported here make it de¬ 
sirable that more extensive studies than 
those thus far reported be carried out 
with Coxsaekie viruses in monlteys and 
chimpanzees to determine whether 
tliese characteristics may be found in 
types other than 

Russell J. Blattner 
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Correspondence 


(In the Doccniber iJ’suf' \ve published n 
letter from Ur. Frniik L. Tabrnh, romplnin- 
ing of the rewards of pediatric pnacticc. To 
this wns npi)cnded a short .stsitemont by Dr. 
Lee Forrest Hill concerning tin' American 
Board of Pediatrics which uns referred to in 
his letter. Under the Editor’s Column vo re¬ 
printed an editorial on pediatric rewards ))y 
Ur. A. II, Parmelee, Sr. Wishing to obtain 
the viewpoint of somo of the younger pedi¬ 
atricians who arc so vitally concerned, wo 


asked Dr. W, U. Crook of Jnek.sou, Tennessee, 
if he \\ould comment on the discussion. Dr. 
Crook was selected bcc.aueo lie graduated in 
1942 and practices pediatrics in a small city 
without a large medical center. Ur. Crook’s 
eomnient.s, itj which his two associates, Dr. 
W. W. Harrison and Ur. S. B. Crawford, 
join, nro so interesting that no publi.'^h it 
more in the form of a paper tlmn the usual 
correspondence.—Ed.) 


PEDIATRIC PRACTICE CAN BE REWARDING 
AV. G. Crook, JI.D., AV. AV. Harrison, Jt.D., and S. E. Crawporu, JI.D. 
Jackson, Tenn. 


P EDIATRIC practice cim lie re¬ 
warding. As a.ssociatcs in a three- 
man group engaged in tlio general 
practice of pcdiatrie.s in Jackson, Ten- 
nesseo (population 3.5,000), we find 
onr practice extremely stimulating, 
.satisfying, and rewai-ding. During tlic 
“pioneer” days of solo practice, one 
of ns (AA^ G. C.) experienced a great 
many of the same frustrations detailed 
by Dr. TahralP in liis recent letter to 
tile Editor of tlio .Tocrnal op Pedi.vt- 

RIC.S. 

AA'^e are writing to discuss the letter 
of Dr. Tahrali as well as that of Dr. 
Hill,® and the editorial of Dr. Parmc- 
loc.* AA'c wisli to tell why, in onr 
opinion, pediatric practice so fre¬ 
quently is fnastrating to tlic wcll- 
trained pediatrician today. Finally, 


w’C will iire.sent our suggestions, de¬ 
tailing tlie steps wliicli we tliink slioiild 
bo taken to bettor prepare tlio resident 
entering practice for tlie problems lie 
will face. 

Before discussing pediatrics and tiic 
pediatric practitioner, it is in order to 
review certain definitions and basic 
concepts. Putting it in very simple 
term.s, pediatrics might bo defined as 
tliat brancli of medicine wiiieli denis 
witli cliildren. AA^liy separate it from 
internal medicine? This separation is 
done for many reasons. Perliaps tlic 
mo.st imiiortant of tlieso is the fact tiiat 
children grow and develop. Tlic pliy- 
sician wlio treats cliildren must liave a 
fundamental knowledge of growth and 
development so he can recognize and 
adequately treat the diseases peculiar 


H5 
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lo cliildliood. Furthermore, he needs 
tliis fundamental knowledge to compe¬ 
tently fulfill his responsibility m guid¬ 
ing and supervising the child’s journej'' 
from birth to maturity. 

What does the practice of pediatrics 
include? It includes a multitude of 
things. The care of premature and 
newborn infants, supeiwision of their 
feeding and immrmizations, and the 
recognition and correction of any devi¬ 
ations from normal, are a part of the 
pediatrician’s responsibility. He must 
be able to treat infectious diseases, 
metabolic diseases, collagen diseases, 
congenital diseases and malformations, 
and many others. The pediatrician 
must assume his responsibilities in pre¬ 
ventive mental health measures, aller¬ 
gy prevention and treatment, and acci¬ 
dent prevention. 

The dramatic achievements in the 
field of pediatrics in the past fifty 
years are familiar to all of us. Davi¬ 
son,^ several years ago, used the term 
“the pediatric shift” to describe the 
changing tjqje of patient who is being 
seen in the children’s hospitals and 
oixtpatient clinics of this country. 
j\Iorc recently, Fischer” describes some 
of the challenges facing pediatricians 
today. These include accidents, adop¬ 
tion, school health, handicapped chil¬ 
dren, and juvenile delinquenc 3 ^ To 
this group, Ave think allergj' also should 
be added. 

In his letter and discussion of the 
])rogrcss of pediatrics. Dr. Tahrah’ 
sGcminglj' felt that pediatricians have 
worked themselves out of a job. In¬ 
stead, as noted above, the pediatrician 
has even more challenging problems 
with Avhich he must cope. Tlic pedia¬ 
trician of toda.v, then, must be a new 
kind of specialist. Bather than learn¬ 
ing “more and more about le.s.s and 


less,” he must learn “more and more 
about more and more.” 

As is so beautifully presented in the 
book, Health Supervision In Young 
Children,^ the pediatrician of today 
must recognize and assume his re¬ 
sponsibilities for the care of the total 
child as a part of the family gi’oup. 
The pediatric specialist, Avhether he is 
engaged in teaching, research, or prac¬ 
tice, must recognize and aclmowledge 
the maxim that “anything of concern 
to the parent is of conemm to the 
phj'sician.” 

We are in agreement Avith Dr. 
Tabrah that the achievements of pedi¬ 
atries eliminate the need for large 
numbers of pediatric interni.sts to treat 
certain disease processes. lIoAvever, 
pediatrics is infinitely more than the 
treatment of disease. It is a medical 
specialtj’’ demanding qualities, skills, 
and atti’ibutes of the highest type in 
order to achieve the goals of “construc- 
Ih'e medicine.” 

We agree A\dth Dr. Tabrah Avhen he 
states that something is Avrong Avith 
today’s .sj^stem of postgraduate train¬ 
ing in that it “annually turns out 
scores of Avell-trained pediatricians avIio 
think their fascinating AA'ork in the 
teaching hospitals and clinics is a guar¬ 
antee of an intere.sting and stimulating 
office practice.” The need for a .shift 
in emphasis in residenej^ training Avas 
recognized and indicated recentlj'^ b.v 
Dr. Arild Hansen^ of the University 
of Texas. Ho stated, “It is the desire 
of eAmiy medical center interested in 
disorders of childhood to improve their 
residency training program. Although 
differences e.xist regarding the ultimate 
objectives at various centers, it is gen- 
eralty admitted that the main purpose 
is to train specialized practitioners of 
ineclicino for the childhood age group.” 
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In tins article, Ilansen reported tlic 
results of ciucstionnaires sent to all of 
the 220 members of the Texas Pediatric 
Society in regard to their own ade¬ 
quacy from past training and experi¬ 
ence in the practice of pediatrics. 
About half of the group felt there 
should have been more emphasis in 
their training in allergy and p.sj-chi- 
atric aspects of behavior problems. 
None of the group felt that "he should 
have had more training in such cate¬ 
gories as Water and Electrolyte Dis¬ 
turbances, Metabolic Disorders, Con¬ 
tagious Diseases, Parasitology, Ilema- 
tologj-, and typically Pediatric Diag¬ 
nostic Problems.” 

The above report by Ilansen answers 
very clearly certain of the problems 
posed by Dr. Tobrab.' It also explains 
why approximately one-third of the 
pediatricians in practice today are dis¬ 
satisfied or unhappy with their prac¬ 
tice.* It would seem, although the 
medical centers acknowledge that their 
main purpose is to train practitioners, 
that the “pediatric shift” with its new 
demands on the practitioners of pedi¬ 
atrics has created a considerable lag 
in so far as pediatric education is 
concerned. 

In our opinion, the rapidly changing 
field of pediatrics is such that the 
medical centers have been too preoccu¬ 
pied tvith research work and with 
training residents for academic pedi¬ 
atrics. Do not misunderstand us, how¬ 
ever. These aims of pediatric educa¬ 
tion are extremely important and very 
e.ssontial. At the same time, tliey 
should not be allowed to so overshadow 
the training of practitioners that the 
practitioner himself feels so ill 

•This figure was obtained In a sur\'ey 
conducted by Medical Economics, Inc, Ora- 
dell, N. J.. and published In the November, 
1956, issue. 


equipped to handle tlie jobs tlirust 
upon him that lie quits in despair. 

Wc very mucli di.sagreo witli Dr. 
Tabraii in his statements wliieh indi¬ 
cate tiiat tlio problems of imdialric 
practice are not important. Wc do 
not agree that tlicrc arc “endless dis¬ 
cussions witli endless mofliors of prob¬ 
lems that arc self-rigliting anyhow.” 
In his paragraphs wlicrc he tries to 
analyze the question in regard to 
"Wiiat is wrong?” ho asks wlietlicr it 
is the individual or the specialty. AVo 
sti.spcct, as lie says, tliat in ins case it 
is both. AVe agree with liim and with 
Dr. Parmclee’ that tlio pediatrician 
must have certain iniiercnt eliaraetor- 
istics of personality in order to cn.joy 
pediatric practice. As outlined by Dr. 
Parmclce, these include “gentleness, 
friendliness, thoughtfulness, trustful¬ 
ness, respectfulness, and a sense of 
humor.” Tho pediatrician, perliaps 
foremost of all, must like people. ITo 
must have something of the missionary 
or evangelistic spirit in order to work 
on and deal ■with many of tlio dis¬ 
couraging problems of parent-cliild re¬ 
lationships whicli, at times, seem al- 
mo.st insoluble. Again quoting Dr. 
Parmelee,’ lie must have “tlio poi.se of 
a sound pliilosophy permeated h}’ op¬ 
timism.” 

AVc feel that part of Dr. Tahrah’s 
disillusionmcut and frustration is duo 
to the fact that either because of in¬ 
herent personal factors or to tho cir- 
cmnstances of his training, he somehow 
arrived at a point of view w'hicli leads 
him to feel that most ofiiee practice is 
concerned ivitli “trivia” and might well 
be handled by a person other than 
phj-sicians. Every pediatrician in 
practice wlio is to bo .satisfied must 
have sometliing of tlio feeling ex¬ 
pressed by Sohiit and Senn® who 
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stated, “Every patient is an interesting 
person. It can be as satisfying and 
important to care for a six weeks old 
infant who is well or a child who is 
going to camp as one who suffers from 
a rare disease.” Washburn® expressed 
a somewhat similar thought stating, 
“Tlie diagnosis of a disease becomes no 
longer an end in itself but rather a 
means toward the real goal of helping 
this particular child to get well and 
to remain in happy and healthy ad- 
.iustment in the future.” 

In attempting to analyze further Dr. 
Tahrah’s frustrations and disillusion¬ 
ment, as well as that of many other 
unhappy pediatric practitioners with 
whom we have discussed this subject, 
there are other pertinent obseiwations. 
It is well loiowi that we all achieve 
satisfaction from doing a job well. AVe 
derive pride and gratification in using 
our talents and skills either inherent 
acquired. AYe dislike things about 
which we Icnow little. These are nor¬ 
mal reactions of the human personality. 
Applying these maxims or premises to 
the situations faced by the pediatric 
I'esident entering practice, it is not dif¬ 
ficult to see why as many as one-third 
of those trained in the customary man¬ 
ner are unhappy in practice. As is 
pointed out by Dr. Tabrah,^ too often 
the practicing pediatrician is unable to 
use the bulk of his training unless he 
is associated with a teacliing hospital 
or in some consultant position. On 
top of this, he is faced with a multitude 
of problems pre.sented b.v a multitude 
of mothens, both in pei-son and on the 
telephone, that he is not equipped to 
solve or handle to his or to the mothers’ 
satisfaction. 

In our opinion, the reasons why a 
practicing pediatrician may be frus¬ 
trated and unhappy are rather ea.sy to 


see. The more difficult problem lies 
in regard to what can and should be 
done to remedj' this situation in the 
residents entering practice in the years 
to come. The regional conferences 
sponsored by the Committee on Aledi- 
cal Education of The American Acad¬ 
emy of Pediatrics have been discussing 
and exclianging ideas to help in the 
solution of this problem during the 
past five or six years. Progress has 
been and is being made. Even so, it 
is our feeling that more definitive steps 
are in order. 

SUGGESTED SOLUTIONS TO THE PROBLEM 

The nature of the problems involved 
in training a physician for pediatric 
practice are such that simple answers 
are not to be found. AYe agree Avith 
Dr. Powers’® that “the emphasis (of 
a pediatric training program) is not 
on content so much as on quality.” Dr. 
Powers further stresses the importance 
of “organized, focused experience un¬ 
der inspiring guidance in several as¬ 
pects of one discipline, high standards, 
sharp critiques and the ability to accu¬ 
rately and intelligently appraise, re¬ 
late, and apply data in the humane 
practice of medicine. ...” “Physicians 
so trained and conditioned are pre¬ 
pared to meet the exigencies of future 
responsibilities in much udder fields of 
medicine.” 

AAm u’ould not, for one instant, wish 
to sacrifice the type of training of 
Avhieh Dr. Powers speaks. AA’e would 
not desire to “dilute” the training 
given to us during our internship and 
residency years. Xothing should be 
taken away. Alore should be added. 
The question is how. Here are the sug- 
gastions of practicing pediatrician.s. 
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1. Promote practice in imliatric 
groups. IVe would discournge any 
resident from going into tlic solo prac¬ 
tice of pediatrics. Tliis is especially 
true if the city or community does not 
)ia%'e a teaeliing liospital witli availaWe 
interns and resident.s. For the indi¬ 
vidual in solo i)ractice, the disajipoint- 
ments and frustrations will far out¬ 
weigh the rewards and aehicveinents. 
lie may do niueh pioneer work but it 
will he long and hard and frequently 
unrewarding. The .solo pediatrician 
has no kindred spirit with whom he 
can share the thrill of a .sharp diag- 
no.sis. He has no “built-in consultant” 
to lean on when the diagnosis .seems 
obseure. He has no one to hold him 
up and “cover” for him when ho needs 
a Jay or a week off for a vacation or 
a medical mooting. Unless he has in¬ 
come other than that of his practice or 
unless he starts out with a sizable nc.st 
egg, ho is unable to equip his office 
with the tools so essential for modern 
pediatric practice. Those tools include 
a first-cla.ss laboratory staffed by 
trained personnel. He has become ac¬ 
customed to the facilities of an x-ray 
machine in his hospital training. By 
himself, it is difficult to afford one. 
The e.xpcnso of office equipment of 
various kinds may be too great for his 
budget. 

The solo practitioner soon becomes 
so bogged down with the responsibili¬ 
ties of routine office practice that even 
when the severely ill child or the one 
with a diagnostic problem comes in, he 
has insufficient time to .spend rvith the 
child and so may end up referring 
him back to the medical center for 
treatment or diagnosis. (This hap¬ 
pened frequently to one of us [W. G. 
C.] during his year of solo practice.) 


2. IPf would show more concern for 
medical economics. The con.scientious 
pediatrician knows that one does not 
enter ])cdiatrics for its financial re¬ 
wards. Nevertheless, this does not 
mean that the practicing pediatrician 
can ignore the economic or businc.ss 
side of medical practice. It is com¬ 
pletely illogical for medical and pedi¬ 
atric educators to ahsolutol.v ignore 
this a.spcct of training an individual 
for practice. If the businc.ss side of a 
Iiediatrician’s practice is not carefully 
planned and laid out, an adequate re¬ 
turn may not be forthcoming. IVith- 
out an adequate return, he cannot 
employ well-trained personnel. lie 
cannot purchase needed equiimicnt. In 
short, he cannot distribute to his medi¬ 
cal consumers the typo of medical 
skills and services of which lie is 
capable. 

Admittedly, everything cannot bo 
crammed into a two- or three-year 
residency period of training. Our sug¬ 
gestions for achieving such training 
woidd be essentially as follows. Each 
resident, after the completion of his 
lio.spital training and before going in¬ 
to practice, .should spend three, six, or 
twelve months’ time in a preceptorship 
tjqio of arrangement with an estab¬ 
lished pediatric group. His remunera¬ 
tion during this preceptorship iioriod 
.should be liberal enough to make it 
attractive to him. During this period 
he could learn much that he needs to 
Icnow in regard to the setup of an 
office, office forms and records, equip¬ 
ment, billing, etc. Needless to saj’, the 
groups receiving the graduating resi¬ 
dents should bo as carefully selected as 
is a hospital for residency training. 

Management counseling should be 
made use of in order to achieve the 
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best in modern tecliniques in office 
planning and setup. 

An interest in the economic side of 
pediatric practice should stimulate 
leaders in the field of pediatrics to take 
a more active interest in obtaining ade¬ 
quate insurance coverage of illnesses 
peculiar to infants and cliildren. 

3. Exchange of P ersonnel. Aca¬ 
demic pediatricians who are to have 
a part in training pediatricians for 
practice should spend some time in the 
general office practice of pediatrics. 
Just as the football coach who has 
played the game himself tends to make 
a better coach, the individual who has 
the responsibility for teaching will be 
far better qualified if he is familiar 
with the problems his students will be 
called upon to face. 

A suggested method of acliieving 
greater familiarity ■with practice situ¬ 
ations would be by the exchange of 
academic pediatricians ■with practicing 
liediatricians. In such exchange situa¬ 
tions, the practicing pediatrician could 
be utilized for lectures, demonstrations, 
or discussions during his stay at tlie 
medical center. At the same time, his 
practice would be covered and the 
medical center pediatrician could be 
learning the problems of the pi-actice. 
This would solve certain of the prob¬ 
lems of diluting the residency or in¬ 
ternship by brmging the practicing 
physician into the medical center. Too 
often, the pressures of time weigh so 
heavily on the attending part-time man 
who so generously helps in the outpa¬ 
tient department or on the wards in 
the niedieal teaching load, that he can¬ 
not devote the time which he might 
otherwise like to spend. 

4. Tmproved icehniques of commvni- 
cadon. Admittedly, as noted by Dr. 
Powers’® in describing Dr. William 


Stewart Halsted, Professor of Surgeiy 
at the Joluis Hopkins Universit}', there 
are some “men who teach best by not 
teaching at all.” Admitted^’-, some few 
“greats” of medicine may be wonder¬ 
ful teachers even though, like Halsted, 
they are unable to verbalize well in a 
lecture. “His comments eould not be 
heard on the front row of the clinic 
and he did not use lantern slides skill¬ 
fully.” At the same time, all teaching 
personnel could benefit from e.xpert 
advice and consultation from individ¬ 
uals trained in the science of communi¬ 
cation. Dr. Samuel Johnson once said, 
“People have got a strange opinion 
that everything should be taught by 
lectures.” Charts properly prepared, 
filmstrips, slides, movies, and other 
visual aids should have maximum utili¬ 
zation in our medical teaching at all 
levels. 

Books, pamphlets, and other teach¬ 
ing aids which help the practicing 
pediatrician interjiret to tlie parents 
the things which thej' want to or need 
to know also should receive increased 
emphasis. 

CONCLUSIONS 

Pediatric practice can be rewarding. 
That is not to say that it automatically 
will be rewarding to the resident enter¬ 
ing practice todaj’. However, as Dr. 
Hill- pointed out, there is a great gen¬ 
eral interest in pediatrics among grad¬ 
uating medical students at the present 
time. jMany young men seem to bo 
possessed of tlie “inherent individual 
qualities” spoken of by Dr. Parmelec® 
which go to make a good pediatrician. 
At the same time, having experienced 
many of the frustrations and di.sap- 
pointmenLs of w h i c h Dr. Tabrah 
speak.s, we feel that there is a definite 
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need for a change in tlic goals and in 
the perspective of pediatric education. 

AVc cannot agree with Dr. Tahrah's 
conclusions that pediatricians, to bo 
happy, “must find their place in large 
centers, mainly as consultants.” How¬ 
ever, we very much agree with him 
when he states that the pediatrician, to 
he happy, must find a place “where 
his knowledge is essential and his tal¬ 
ents arc fully utilized.” 

The needs, the challenges, and the 
demands for slcillcd and higlily trained 
pediatricians arc greater today than 
ever before in every part of our coun¬ 
try. Pediatric education can and must 
more adequate^'' prepare the pedia¬ 
trician of today and tomorrow. 
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best in modern teclmiques in office 
planning and setup. 

An interest in the economic side of 
pediatric practice should stimulate 
leaders in the field of pediatrics to take 
a more active interest in obtaining ade- 
fpiate insurance coverage of illnesses 
peculiar to infants and children. 

3. Exchange of P ersonn el. Aca¬ 
demic pediatricians who are to have 
a part in training pediatricians for 
practice should spend some time in the 
general office practice of pediatrics. 
Just as the football coach who has 
played the game himself tends to make 
a better coach, the individual who has 
the responsibility for teaching will be 
far better qualified if he is familiar 
with the problems his students will be 
called upon to face. 

A suggested method of achieving 
greater familiarity ■with practice situ¬ 
ations would be by the exchange of 
academic pediatricians with practicing 
pediatricians. In such exchange situa¬ 
tions, the practicing pediatrician could 
be utilized for lectures, demonstrations, 
or discussions during his stay at the 
medical center. At the same time, his 
practice would be covered and the 
medical center pediatrician could be 
learning the problems of the practice. 
This would solve certain of the prob¬ 
lems of diluting the residency or in- 
tern.ship by bringing the practicing 
ph 3 'sieian into the medical center. Too 
often, the pressures of time weigh so 
hcavih' on the attending part-time man 
who so generously helps in the outpa¬ 
tient department or on the wards in 
tlie medical teaching load, that he can¬ 
not devote the time which he might 
otherwise like to spend. 

4. Improved techniques of communi¬ 
cation. Admittedlj’, as noted bj’ Dr. 
Powers’” in describing Dr. William 


Stetvart Halsted, Professor of Surgerj’^ 
at the Jolins Hopkins Universitj’’, there 
are some “men who teach best by not 
teaching at all.” Admittedl.r, some few 
“greats” of medicine may be wonder¬ 
ful teachers even though, like Halsted, 
they are unable to verbalize well in a 
lecture. “His comments could not be 
heard on the front row of the clinic 
and he did not use lantern slides skill- 
fullj’-.” At the same time, all teaching 
personnel could benefit from expert 
advice and consultation from individ¬ 
uals trained in the science of communi¬ 
cation. Dr. Samuel Johnson once said, 
“People have got a strange opinion 
that everything should be taught by 
lectures.” Charts properly prepared, 
filmstrips, slides, mo\des, and other 
tdsual aids should have maximum utili¬ 
zation in our medical teaching at all 
levels. 

Books, pamphlets, and other teach¬ 
ing aids which help the practicing 
pediatrician interpret to the parents 
the things which thej' want to or need 
to Itnow also should receive increased 
emphasis. 

CONCLDSION.S 

Pediatric practice can be rewarding. 
That is not to saj" that it automaticall.v 
vdll be rewarding to the resident enter¬ 
ing practice todaj*. However, as Dr. 
Hill- pointed out, there is a great gen¬ 
eral intere-st in pediatrics among grad¬ 
uating medical students at the present 
time. Slany j'oiuig men seem to be 
possessed of tlie “inlierent individual 
qualities” spoken of bj' Dr. Parmelee” 
which go to make a good pediatrician. 
At the same time, having experienced 
main^ of the frustrations and disap¬ 
pointments of w h i c h Dr. Tahrah 
speaks, we feel that there is a definite 
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Dr. Allen Sosin, 23G03 Farmington Road, 
Farmington, Mich. 
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The American Board of Pediatrics has 
announced its schedule for oral examina¬ 
tions to bo held in 1958. These are as fol¬ 
lows: 

itemphis, Tenn., March 21, 22, and 23, 
1958. 

Atlantic City, N. J., May, 3, 4, and 5, 
1958. 
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Cincinnati, Ohio, June 13, 14, and 15, 
1958. 

Chicago, HI, Oct. 24, 25, and 26, 1958. 

New York, N. Y., Dec. 5, 6, and 7, 1958. 

The following rules will govern selection 
of candidates: 

1. Candidates must have passed a written 
e.vamination. 

2. Candidates will be called in the order 
in which their applications were received. 
Since only a predetermined number can be 
examined orally in a given year, those en¬ 
rolled for the written examination who are 
in excess of that number will be designated 
as “alternates.” They may be called to fill 
vacancies that develop or may not be called 
until 1959. 

3. Candidates will not be called far in 
advance of their eligibility date. Therefore, 
please do not choose a date more than one 
month prior to the same. 

4. Candidates should make a second 
choice as the list for each session must be 
filled. "Alternates” should also list a first 
and second choice and, so far as possible, 
these will be heeded. (Refusal of an ap¬ 
pointment will not prejudice subsequent call 
but candidates are expected to accept an 
appointment within two years following 
passing of the written examination unless 
an extension is granted by the Board, upon 
written request by the candidate.) 

5. All candidates for oral examination 
in 1958 should make their choices now. Do 
not wait to learn the result of your written 
examination. So far as possible, your 
choices will be heeded. 


Dr, Victor C. Vaughan III has been ap¬ 
pointed chairman, department of pediatrics, 
Aledical College of Georgia, Augusta. Dr. 
Vaughan has served as assistant professor, 
Yale University School of Afedicine, and 
recently as associate professor of pediatrics. 
Temple University School of Jlcdicine, 
Philadelphia. 


At the annual meeting of the American 
Academy of Pediatrics held in Chicago, Oct. 
9, 1957, Dr. Stewart Clifford of Boston took 
over the presidency for 1957-1958, and Dr. 
.Tames Overall of Naslnnlle, Tcnn., was 
elected President-Elect for 1958-1959. 


The Department of Pediatrics of the Uni¬ 
versity of Colorado School of Medicine 
announces a Fostgrachiatc Course in Pedi¬ 
atrics Sept. 4-9, 1958, to be held at Estes 
Park, Colo. The first part, September 4-G, 
will be devoted to Clinical and Research 
Advances in Pediatrics. The second part, 
September 8-9, will be devoted to Child 
Guidance Problems under the leadership of 
Dr. Sherman Little. The course will be 
held at the Stanley Hotel in Estes Park, 
providing a pleasant and relaxed en%-iron- 
ment with ample recreational and resort 
resources for the hours when meetings are 
not held. No formal meetings will be sched¬ 
uled for Saturday afternoon or Sunday so 
that this time may be used for rest, fishing, 
swimming, riding, golfing, hiking, and 
mountaineering. Wives and children are 
welcome and special entertainment will be 
provided for them. Information as to fees, 
hotel reservations, etc., may be obtained 
from the Office of Postgraduate Medical 
Education, University of Colorado Medical 
Center, 4200 East Ninth Avo., Denver 20, 
Colo. 


The twenty-sixth annual series of the 
Benjamin Knox Eachford Lectureships will 
take place in Cincinnati, Ohio, on Tuesday 
and Wednesday evenings, Feb. 11 and 12, 
1958, at 8:30 p.m. Dr. Robert A. Good, 
American Legion Memorial Heart Research 
Professor of Pediatrics at the University of 
Alinnesota, will deliver these lectures in the 
auditorium of the Children’s Hospital Clinic 
and Research Building. On February 11 Dr. 
Good will lecture on “Disturbances in 
Agammaglobulinemia and Antibody Synthe¬ 
sis,” and on February 12 the subject will 
be “Diffuse Renal Diseases in Childhood.” 


A refresher course in pediatrics will be 
conducted at St. Christopher’s Hospital for 
Children, Philadelphia, by the Pediatric De¬ 
partment of Temple University School of 
Medicine on Alay 21 to 24, 1958. Each half 
day session will be devoted to a single phase 
of pediatric medicine. For information re¬ 
garding enrollment, registration fee, etc., 
write to Dr. John B. Bertram, .St. Christo¬ 
pher’s Hospital for Children, 2G00 North 
Lawrence St., Philadelphia 33, Pa. 
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A major residency fellowship program, 
designed to encourage more young physi¬ 
cians to specialize in pediatrics, has been 
established by Wyeth Laboratories. 

Under the program, 20 fellowships will 
be awarded annually to interns or those who 
have recently completed their internship. 
Each grant will cover the required two-yonr 
pediatric training program and will carry 
an annual stipend of $2,400. The cost of 
the first Ihiee years of the program will be 
$105,000. 

The names of the first group of recipients 
will be announced in the spring of 105S, and 
the fellowships will be efTcctivc the following 
July 1. Participation is limited to citizens 
of the United States and Canada. 

The fellowship recipients will be selected 
by a committee composed of eminent pedia¬ 
tricians, representing both the clinical and 
educational aspects of that specialty. The 
names of tho members will bo announced 
later. 

The grants will be awarded to young phy¬ 
sicians evidencing a strong interest in pedi¬ 
atrics, and deraonstratiog good character, 
e.onseiontious and able performance of duties, 
academic compctoocc, and financial need. 
Those receiving grants may attend the hospi¬ 
tals of their own choosing, as long as the 
residency training program is properly ac¬ 
credited. 


The First Asian Regional Paediatric 
Congress will be held in Singapore from 
jUny 2(5 to 30, 105S. Tho regions invited 
arc tho Indian Sub-Continent, the Fur East, 
SoutIi-En.st Asia, and Australasia. Any 
doctor who is interested in attending should 
w'rite to tho Organising Secretary, The First 
Aainn Regional Paediatric Congress, the 
Paediatric Unit, General Hospital, Singa¬ 
pore 3. 


The Seventh Congress of the Interna¬ 
tional Society of Hematology wdll be held 
in Rome at tho Palazzo dei Congre.ssi, EUR, 
on Sept. 7 to J3, IfiS.S. 

The official languages of the Congress 
will bo English, French, German, Italian, 
and Spanish. 

Preliminary program; (1) immunohema- 
lolog 3 '; (2) hemorrhagic disorders; (3) 
leukemia; (4) anemia; ( 5 ) nucleonics; (0) 
the spleen and tho reticulo-cndothelial sys¬ 
tem. 

For further information please write to: 
Scgrotcria del VII Congres.9o Intornazion- 
alo dt Ematologia, I.atituto d! Patologia 
Medicn, PoHclinico Umberto I, Roma 
(Italia). 

The Congress of the International Society 
of Blood Transfusions will bo held at the 
same Palazzo dei Congrossi on September 
3 to 6. 


Books 


rimdamentals of Clinical riuoroscopy, ed. 

2. Charles B. Storeli, JI.D., New York, 

19S7, Orune & Stratton. 340 pages. 

Price $S.75. 

This book is intended to present the 
fundamentals of fluoroscopy for interns and 
residents, for physicians in general practice, 
and for apecLalists who are interested in 
fluoroscopy as a diagnostic aid in the prac¬ 
tice of medicine. 

Production of the fluoroscopic image and 
the physiology involved in adaptation and 
seeing the fluoroscopic image are briefly but 


clearly explained. The effect of x-ray beam 
projection in regard to positioning the pa¬ 
tient is not as detailed as might be desired, 
but the method of demonstrating that por¬ 
tion of the lung posterior to the diaphragm 
is especially well illustrated. 

There is also limited discussion of x-ray 
interpretation utilizing the fluoroscopic ap¬ 
proach in diagnosis of some disease entities; 
e.g., more emphasis is placed on fluoroscopy 
in x-ray interpretation of the small bowel 
than is warranted relative to the space de¬ 
voted to other sections. 
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Some of the dangerous biological effects 
of x-raj', particularly on shin and blood, 
are mentioned in the first chapter, and the 
rules for the proper use of the x-ray equip¬ 
ment and protective devices are listed and 
explained and should be closely folloived for 
the protection of the fluoroscopist. It is 
unfortunate, however, that the author did 
not emphasize the need for eliminating un¬ 
necessary fluoroscopic examinations such as 
routine chest fluoroscopy and fluoroscopic 
examination for fractures. 

The pediatrician who uses fluoroscopy 
largel)^ for chest examinations will be pro¬ 
vided with valuable basic information re¬ 
garding a proper examination routine. Nor¬ 
mal shadows which may cause confusion 
when projeoted over the lung are explained 
along with those that occur with pathology. 
Physiological variations in the chest are 
also noted. 

In general, this is a practical, clearly 
written, well-illustrated book that has been 
made concise enough for quick reading yet 
complete enough to provide a primer on 
fluoroscopy of value to all physicians wish¬ 
ing to utilize x-rays for diagnostic purposes. 

M. H. N. 

The Salient Points and the Value of Venous 
Angiocardiography in the Diagnosis of 
the Cyanotic Types of Congenital Mal¬ 
formations of the Heart. Benjamin M. 
Gasul, M.D., Gershon Hait, M.D., Robert 
F. Dillon, M.D., and Egbert H. Fell, M.D., 
Springfield, Ill., 1957, Charles C Thomas, 
SO pages. Price $3.50. 

This book, in contrast to its lengthy 
title, is very clear and presents concrete 
information of value to the clinician in¬ 
terested in congenital heart disease. Proper 
emphasis is given to the need for evaluation 
of a patient prior to angiocardiography for 
successful interpretation of the findings. 
The author classifies the cyanotic malfor¬ 
mations into those which can be recognized 
bv this study and those in which angio¬ 
cardiography may be of help but cannot 
make a definitive diagnosis. 

Some of the cases arc proved by autopsy, 
some by cardiac catheterization, others by 
surgery. There are certain illustrations of 
cnse.s in which the reader cannot help but 
rvonder by what method the diagnosis was 
proved. A notation about this in each case 
^vould have given the book added value. 


The book is highly recommended for its 
simplicity in presentation and fine quality 
of angiocardiographic films. 

D. G. M. 

Diseases of the External Ear. Ben H. 
Senturia, M.D., Springfield, Ill., 1957, 
Charles C Thomas, 211 pages. Price 
$S.50. 

This monograph bj- the Associate Pro¬ 
fessor of Otolaryngology of the Washington 
University School of Medicine is based in 
large part on a 5-yoar study and research 
supported by contract grants made by the 
United States Air Force. Infections of the 
external ear are very common in some parts 
of the country, particularly the southern 
coastal areas, and have been a problem in 
some military establishments. The text be¬ 
gins by discussing the factors, such as con¬ 
tamination, and heat and humidity, that 
have been considered responsible for the 
disease. This is followed by chapters on 
the anatomy and pathology of the external 
ear, which are beautifully illustrated with 
drawings and original photomicrographs. 
Another chapter presents the experimental 
laboratory studies in which it was found 
that contamination with Pseudomonas com¬ 
bined with trauma was essential in the pro¬ 
duction of the disease. The final chapters 
take up prophylaxis and treatment. A well- 
selected bibliography follows each chapter. 
This is an excellent contribution to our 
knowledge of a troublesome disease, and the 
volume is an important addition to medi¬ 
cal literature. 

Handbook of Orthopaedic Surgery, ed. 5. 
Alfred Rives Shands, Jr., M.D., St. Louis, 
1957, The C. V. Mosby Co., 030 pages. 
Price $9.75. 

This book presents a completely con¬ 
densed and well-organized publication of 
the subjects of orthopedic surgery. The 
quality of the bibliography qualifies this 
handbook for students of medicine and 
practicing physicians in the specialty, ns 
well ns investigators. The author’s style 
using the elements of simplicity in state¬ 
ments of concepts, clarity of principle, and 
excellence of illustration, make this edition 
an outstanding publication. 


P. R. H. 



Editor’s Column 


JOURNAI. OP PEDIATKICS VISITING LECTURESHIPS 


T he Editorial Board of The Jour¬ 
nal OP Pediatrics, responsible for 
administering The Joui-nal of Pedi¬ 
atrics Educational Fund as announced 
in the last issue, is establisliing a num¬ 
ber of Visiting Lectureships for pedi¬ 
atric clinics. The Lectureship at an 
individual clinic will be of one week’s 
duration. The Lecturer will be ap¬ 
pointed to visit a single clinic, or, 
especially in the case of foreign pedia¬ 
tricians, may bo scheduled to visit up 
to four clinics. Ho will receive from 
the fund an honorarium and expenses. 

The motivating thouglit of the Lec¬ 
tureships is that much could be gained 
by having a Lecturer who, during his 
week's visit, would spend his time min¬ 
gling with the staff in an informal way 
and taking an impromptu part in the 


work of the clinic—ward rounds, teach¬ 
ing, conferences, and laboratory serv¬ 
ices. The Editorial Board proposes 
to inrito both foreign and American 
pediatricians, or scientists working in 
a field related to pediatrics, as Lec- 
tui'ci's. This program has been dis¬ 
cussed with a number of departmental 
chiefs of service who have without e.x- 
ception approved the project. 

A special committee of the Board 
has been appointed to select the Lec¬ 
turers and clinics for 1958. Every 
effort will be made to meet the needs 
or desires of the individual clinic. So 
far as possible a different group of 
clinics will be used each year. Details 
as to the Lecturers and clinics selected 
for 1958 will be announced later. 


EDITORIAL BOARD CHANGES 


S OME time ago Dr. Veeder, Editor 
of the Journal since it was started 
in 1932, asked the Editorial Board to 
select a new Editor as he wished to 
retire. At a recent meeting of the 
Board, Dr. AValdo E. Nelson was ap¬ 
pointed to succeed Dr. Veeder and will 
take over the Editorship at the end 
of the current year. There will be no 
change in the general policies of the 
Journal. 


At the same meeting. Dr. Robert E. 
Cooke, professor of pediatries at the 
Johns Hopkins, Baltimore, was elected 
to membership on the Board. 

The Editorial Board of The Jour¬ 
nal OP Pediatrics is an independent, 
self-perpetuating body which has com¬ 
plete control of the Journal and deter¬ 
mines its policies. 
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CASE HISTORIES AND METHODS 

The mother and father of the chil¬ 
dren in this study were unrelated 
Negi'oes who had always resided in 
South Texas. They were both 38 
years old and in good general health. 
Neither has had any Imown thyroid 
enlargement. The mother enjoyed ex¬ 
cellent health throughout all of her 
pregnancies, requiring no medications 
other than routine idtamins and iron. 
Tlie diet of the family was typical for 
the area and contained no kuorni 
goitrogens. Seven uncomplicated preg¬ 
nancies had resulted in seven fuU-term 
infants. Pour of these children were 
goitrous and two were not. One child 
died accidentally at the age of 2 
months. 

The children’s maternal great-aunt 
had a large asymptomatic goiter for 
many years prior to her death at 70 
j’-cars of age. A maternal uncle had 
a goiter removed at the age of 26 be¬ 
cause it was causing “choking 
spells." The goitrous siblings were 
as follows; 

B. M. T., a 15V^-year-old girl in 
whom a goiter was first noted at 14 
years of age, had always been euthyroid 
and had had normal menses since the 
age of 11. The goiter had gradually 
increased in size. I^dien first seen by 
us, she was a normal adolescent with 
a diffuse moderately enlarged, soft, 
symmetrical, nonnodular thyroid. 

B. T. and J. T. were 11V2- '^V 2 - 

j^ear-old girls, respectively, in whom 
small goiters appeared at an unknoivn 
age. They were euthyroid children 
vdth small, soft, symmetrical, non¬ 
nodular goiters. 

L. T., a 2S-month-old boy with a 
birth weight of 6 pounds 8 ounces, 
was noted to have a goiter at birth. 
His pulse, blood pressure, activity, 
and weight gain in the neonatal pe¬ 
riod were completely normal. There 
was no exophthalmus. Subsequent 
periodic observations revealed no 
nhvsical abnormalities other than per¬ 
sistent yet variable size of the goiter 


and frequent mild to severe upper 
respiratory infections. On repeated 
occasions the goiter was noted to be 
largest during the acute infections, 
mth diminished size during periods 
of good health. 

This child had shown no deviation 
from a normal growth and develop¬ 
mental pattern. The general well¬ 
being including activity, appetite, 
bowel habits, and disposition had re¬ 
mained completely normal. Other 
than the goiter, chronic nasal obstruc¬ 
tion, and hypertrophied tonsils, the 
physical examination was normal in 
all respects. 

At the time studied, this normal¬ 
appearing 28-month-old Negro boy 
had a normal height age with normal 
proportions. He Avas active and had 
aAmrage intelligence. There were 
tAventy Avell-formed noncarious teeth. 
The skin Avas smooth, Avarm, and soft. 
There Avas a diffuse enlargement of 
the thyroid Avhich Avas about six 
times normal size. The left lobe Avas 
slightly larger than the right, but the 
entire gland Avas smooth, soft, and 
nonnodular. There Avas no thrill or 
bruit. Repeated determinations of 
the bone age, serum cholesterol con¬ 
centrations, and alkaline phosphatase 
levels have been normal. Studies of 
stable and radioiodine metabolism 
Avill be given in detail. 

J. T. and C. T., 9- and 4^/2 year-old- 
boys, Avere the nongoitrous siblings in 
this family. 

Determinations of the protein- 
bound iodine and butanol-extractable 
iodine Avere performed at various in- 
terA'als on patients L. T. and B. M. 
T.*’ The thyroidal uptake of Avas 
determined on some of the goitrous 
siblings. 

The effect of potassium thiocyanate 
on the retention of accumulated io¬ 
dine by the tfaj-roid Avas studied by 
administering tracer amounts of 

•Dotcmilnatlons ivere performed bv Bio 
Science Laboratorle.i. Los Anpeles. Calif. 



CL.IYTON ET iU..: PAJIILTAIi GomS 


3 to 4 hours prior to the oral admin¬ 
istration of potassium tliiooyanate in 
closes of 0.75 to 2 Gm. The uptake of 
I”' was oaleulatecl immediately before 
giving thiocyanate, and external 
counting was done at frequent inter¬ 
vals up to 90 minutes after the dose 
was given. 

In two members of the family (L. 
T. and B. 31. T.) chromatography of 
the plasma was done after adminis¬ 
tration of I'** according to the 
method of Stanbury.* Acid butanol 
extracts, to which carrier amounts of 
diiodotyrosinc, thyroxine, and tri¬ 
iodothyronine had been added, were 
applied to IVhatman No. 1 filter pa¬ 
per strips and developed for 24 hours 
by use of a dioxanc-butanol-ammonia 
system. After the carrier had been 
located on the paper by spraj-ing with 
diazotized sulfanilio acid, the paper 
was cut into 1 cm. strips and these 
wore counted in a well-tj'pe scintilla¬ 
tion counter. 

Samples of plasma obtained from 
B. 31. T. at various intervals after ad¬ 
ministration of I'“ were first ex¬ 
tracted with acid butanol, then 
washed three times with 4 N sodium 
hydroxide containing 5 per cent so¬ 
dium carbonate in a manner similar 
to the method for determining bu¬ 
tanol-extractable iodine.*’ Carrier di- 
iodotyrosine and thyroxine were 
added prior to the alkaline wash. 
The radioactivity of the alkaline-sol¬ 
uble and butanol-soluble fractions 
was compared to the total activity 
prior to fractionation. The butanol- 
soluble fraction was neutralized with 
40 per cent sulfuric acid and chro¬ 
matographed in the butanol-dioxanc- 
ammonia system. The carrier thy¬ 


roxine was lixv.;ir- .-lw' •tr 
into 5 cm. strip?: rmfvrr_-- i 
in a wcll-tj-pe srz" n. 


Vptahe Wvf'Ar-.r-.'i —vr- 
studies were done tc :”5rw I. 11 .- 
ginning at 20 da.vs of Hit Tie; 1, .1; 
can be seen that lh?.-v Tz.t i ■jwx'z:- 
sivc increase in the 2~i'.rr zrv.f'. 
iodine until 255 ; year-. v7 
was a decrease and erez. z r.-i.-i-.' 
the G-hour as compared 
hour uptake. It may ah.: 
although at 255 ; :lr; -;-r 

decrease in the 24-hou.-TT-;iv., 
ever determined, thc.-s -.w ; 
avidity of the thyroid 
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limit of normal (8 ixg per cent) ex¬ 
cept in the last instance when the 
value was 8.5 /ng per cent. It may 
be seen that on the two occasions 
when butanol-extractable iodine de¬ 
terminations Avere done, the resultant 
values were well within the range of 
noianal (3.5 to 6.5 /ig per cent). It 
was originally felt that the elevated 
A’alues of the PBI in the first Aveeks 
of life Avere in accordance AAuth the 
normal findings of others.^” 



Fiff. 2.—Chemical protein-bound iodine 
(PBI) and butanol-extractable iodine (BEI) 
determinations on patient L. T. from 1 week 
to 2",/. j-cars of ape. 

Determinations of the protein- 
bound iodine Avere obtained on pa¬ 
tient B. M. T. on three occasions. The 
values Avere 5.1, 5.7, and 7.6 yag per 
cent, respectively. At the time that 
the latter value Avas obtained, the bu¬ 
tanol-extractable iodine Avas 4.8 ng 
per cent. 

Although fcAV determinations of bu¬ 
tanol-extractable iodine Averc made 
g jnwiK ancoiisly Ai'ith total protein- 
bound iodine in these tAvo patients, 
an average dispailty of 3.2 /ig Avas 
obsei-A-ed. This value is above the 
maximal difference in normal individ¬ 
uals.’^- 

Thiociianafc Sfadic.-?.—Thiocyanate 
studies Avere performed on 5 members 


of this family group; the 4 siblings 
Avith goiters all demonstrated a re¬ 
lease of thyroidal 1’“’ Avhen oral po¬ 
tassium thiocyanate Avas administered. 
Patient L. T. (Fig. 3) had 60 per cent 
thyroidal retention of a tracer dose 
of radioiodinc after 3 hours. FoIIoaa'- 
ing 1.0 Gm. of oral KSCN the accu¬ 
mulated thyroidal I’^’ decreased to 20 
per cent in the subsequent 75 minutes. 
B. il. T. (Fig. 4) accumulated 93 per 



Figr. 3.—The effect of 1 Gm. of orally ad- 
nilnistercd KSCN on the thyroid retention of 
a tracer dose (1 /iC) of accumulated in 
patient L. T. at the age of 2 years. 



Fig. I.—The effect of 2 Gm. of orally ad¬ 
ministered KSCN on the thyroid retention of 
a tnicer do.»»e of accumulated I”’ in the olde.‘-t 
goitrous sibling, B. M. T.. at the age of I."*/* 
years. 
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cent of the acimiuistored radioiodine 
in 3 hours and showed a decrease of 
11 per cent of the radioiodinc rclen- 
tion 90 minutes following 2 Gin. of 
KSeX. Tlic other two siblings witli 
small goiters (Fig. 5) showed slight 
but definite discharge of thyroidal 
1131 following a 1 Gm. dose of thio¬ 
cyanate. G. T,, the nongoitroiis sib- 




Flff. n.—The effect of 1 Gm, of KSCN on 
the accumulated jm In the thyroids of the 
2 siblings ivltli small goUers, 



0 12 3 4 5 


TIME IN HOURS 

Fig-. 6.—The effect of thiocyanate admln- 
Istiation on the accumulated l”* In *«e 
thyroid of a nongoitrous sibling', C. T„ aged 
4 years. 


ling (Fig. 6), failed to show the plie- 
nomenon of thyroidal I'" release fol¬ 
lowing adiuini-stration of KSCN. 

Ghromatograpliio Studies and Pro- 
tcinSouud FracHonatian .—At 28 

inontlrs of age, patient L. T. was given 
50 /ic of I”‘, and 5 ml. samples of 
plasma were obtained at i, S, 12, 24, 
and 30 hours. Tiieso samples were 
chromatographed on paper in the bu- 
tanol-dio.sane-aminonia system. At 4 
hours, radioactivity was detected in 
the carrier thyroxine spot and ap¬ 
peared to lie present in increasing 
amonnts in the remainder of the chro- 
matograph.s. Kadioactivity in the car¬ 
rier triiodotliyronino .spots was not 
found with certainty at S hours but 
was found in the 12- and 24-honr 
chromatograms. 

Although there was proportionately 
more radioactivity in the fhjTo.xino 
•spots than in the triiodothyronine 
spots, their specific activity was not 
estimated. In none of the chromato¬ 
graphs was .significant radioactivity 
tonnd in the carrier diiodotyrosine or 
inonoiodotyro.sine spots. 

Patient B. Jf. T. was given 200 /ic 
1“', and samples of plasma were ob¬ 
tained at 4, 18, and 24 hours. Dupli¬ 
cate cliromatographs were run on 2 
ml. alitiuofs of plasma in the butanol- 
dioxanc-ammonia system. The results 
of these chromatographs were in ac¬ 
cordance with those of patient L. T. 
An IS-honr chromatograph of the 
acid butanol extract of the plasma 
from B. M. T. is demonstrated in Fig. 
7. 

Before these samples wore chro¬ 
matographed, the amount of radio¬ 
activity in the dried residue of the 
acid butanol extracts was determined. 
Actirity of the residues after alkaline 
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partition are slioira in Fig. 8. Devel¬ 
opment and eoiinting of the ehroma- 
tograms of the butanol-soluble frac¬ 
tion revealed signifieant radioactivity 
only in the thyroxine and triiodothy¬ 
ronine areas. 

Histopatliology .—Biopsies of the 
thyroid glands of patients B. M. T. 
and L. T. ivere attempted by use of a 
Silverman needle. The procedure was 
successful only in patient L. T. Fig. 
10 reveals that the tissue was made of 
compactly arranged irregular-siaed fol¬ 


licles of essentially two types. Some 
of the follicles were lined bj’’ ciiboidal 
epithelium and the lumina of these 
follicles were free of colloid. Other 
follicles were lined by low, flattened 
cuboidal epithelium and contained 
dark-staining material in the lumina, 
giving the appearance of inspissated 
colloid. The interfollicular tissue was 
made up of poorly cellular collagen. 

Besulis of Thcrapif ^Vith Desiccated 
Thyroid .—Patient L. T. was started on 
desiccated thyroid in doses of 60 mg. 



CENTIMETERS FROM ORIGIN 


Fip. 7.—The labeled components of 2 ml. of serum from B. M. T. 18 hours after administra¬ 
tion of 200 tie I*”. Tlie ordinate is in net counts per centimeter of paper strip. The abscissa 
is in ccnJmotcrs from the origin of the chromatoirram. The solvent front is indicated by 
the arrow. Ti = mono-iodotyroslne; T- r= dl-lodotyroslne; Tj = trl-lodothyronlne; T< = thy¬ 
roxine ; 1 = Iodide. 
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daily; after two iiiontlis of tliis tlicr- pcatccl observations and laboratory 
apy tlicre was a marked reduction in data failed to reveal any evideneo of 
thyroid size. Patient B. 3t. T., al- hypothyroidisni in tlic.se children, 
though receiving 120 mg. of dcsic- The younger sibling, L. T., had a 
cated thyroid, has been on therapy congenital goiter and a marked rc- 
too short a period to evaluate a lease of aeeumulatcd radioiodinc fol- 
change in thyroid size. The other lowing thiocyanate administration 
siblings with goiters were not treated. (Fig. 3), and it i.s possible that in la- 



Flff. 9.—Section ot thyroid obtained from patient L. T. by needle biopsy. (Hematoxylin and 

eosin stain.) 


DISCUSSION 

The foregoing data sliow that the 
four goitrous siblings of this family 
have a familial defect in the ability 
of the thyroid to organically bind io¬ 
dine. Ilowcver, unlike the goitrous 
cretins previously described )vith this 
same defect, the thyroids of these 
children were able to synthesize ade¬ 
quate amounts of thyroxine under in¬ 
creased stimulation with thyrotropin 
and subsequent goiter formation. Re- 


ter life thyroxine synthesis might be 
inadequate to maintain his euthyroid 
state. Ou the other hand, B. Jt. T., 
who developed a large goiter at the 
age of 14, had a similar defect iu sjm- 
thesis, but had established a normal 
menarchc when first studied at ISi/o 
3 ’ears of ago. 

The other siblings, D. T. and J. T., 
who had small goiters, demonstrated 
only slight but definite release of ac¬ 
cumulated radioiodine after thiocya¬ 
nate administration (Fig. 5). 
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Apparently not all of the siblings 
manifested this inbom error of me¬ 
tabolism, since C. T., a nongoitroiis 
male sil)ling, showed no release of 
I'®' when thiocyanate was adminis¬ 
tered. 

An interesting observation in pa¬ 
tient L. T. was the variation in thy¬ 
roid size which occurred from time to 
time. During infections liis thyroid 
would increase in size, suggesting 
eitlier an increased need for thyroid 
hoi'mone or further interference with 
thyroid function as a result of the in¬ 
fectious process. The other goitrous 
siblings did not demonstrate this vari¬ 
ation in thyroid size. 

It should be pointed out that the 
two siblings with large goiters had 
abnormally high accumulations of 
thyroidal radioiodine 3 hours after 
administration of (60 and 93 per 
cent), whereas the two siblings with 
small goitei’s had normal 3-hour up¬ 
takes of 1'“' during the thiocyanate 
studies. 

Further jjroof of adequate thyrox¬ 
ine synthesis was the normal values 
for the butanol-extractable iodine 
fojind in jiaticnts L. T. and B. M. T. 
In L. T. the protein-bound iodine was 
constantly elevated above normal. 
In both patients there was a disparity 
between the FBI and BEI when they 
were measured siimdtancou.sly. These 
findings have been reported as occur¬ 
ring in patients with struma Ij'mpho- 
matosa-'' -* and in a patient with 
goiter and myxedema following pro¬ 
longed iodine administration." The 
studies presented here failed to clar- 
ifv further the nature of this iodin- 
ated protein complex which contrib¬ 
utes to the fraction not extractable 
with butanol. 


It .should be pointed out that this 
discrepancy in PBI-BEI has not been 
demon-strated in goitimus cretins with 
this same defect because the protein- 
bound iodine concentrations have 
been extremely low in those in whom 
it has been determined.’' -•' 

It is felt that the chromatographic 
.studies as well as the fractionation 
procedui-es clearly demonstrated the 
presence of labeled thyroxine in the 
pla.sma of the two patients studied. 
Quantitatively it is ijnpo.s.siblc to say 
whether the amounts found were nor¬ 
mal; however, in view of the normal 
butanol-extractable iodine levels, it 
might be a.ssumed that the levels of 
thj'roxine were normal. Although 
not demonstrated with certaintj', 
there was a suggestion of a delay in 
the appearance of labeled thyroxine 
in both patients. There was a sug- 
gc.stion of increased counts in the di- 
iodotyro.sine spot in one of the chro¬ 
matograms (Fig. 7), but this was not 
found in the other chromatograms 
and was considered to be an artifact. 

The histologic appearance of the 
thyroid of patient Ij. T. suggested 
that some of the follicles were hyper¬ 
functioning and some wore nonfunc¬ 
tional. The histopathology differed 
from that found in goitrous cretins 
with identical defects in organic bind¬ 
ing of iodine in that there were no 
areas of adenoma, colloid cysts, fibro¬ 
sis. or necrosis.’’ ' One may specu¬ 
late that these goitrous cretins were 
under more intense .stimulation with 
thyrotropin and the duz'ation of stim¬ 
ulation had been a factor in the pro¬ 
duction of these findings. It is of in¬ 
terest that when the biop.sy material 
from patient h. T. was compared with 
that from a euthyroid child with a 
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large goiter liaving a diitorent defect 
in synthesis, the Iiistopathology of 
the two was identical. 


SUIIJIAHY 

A family of si.x Negro children, 
four of whom had goiters, has been 
described. The goitrous children 
were found to h.ave a defect in or¬ 
ganic binding of iodine, as shown by 
the release of thyroidal radioiodine 
after the admini.stration of pota.ssiiim 
thiocyanate. Of great interest rvas 
the fact that these children have re¬ 
mained euthyroid as determined by 
clinical and laboratory ohseiwations. 
.Studies of th.yroid metabolism have 
been presented and the histopathol- 
Qgy of a thyroid biopsy from one of 
the children has been described. 

It was eoncludod that this family 
of goitrous children clearly demon- 
.strated examples of “simple” non- 
toxie goiter duo to an intrinsic meta¬ 
bolic defect in thyroxine synthesis. 

Wo wish to e-spress oar tlmnhs to Pr, C, 
T. Tong and Jtr. W. P. West for their .aid 
in carrying out the studies and to Mis.s 
iiolores* Itutnn for invaluable technical ns- 
sistfince. 
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Infant Mortality Statistics 

“It will be perceived that these ‘stillborn and premature birtli’ interments number equal 
to onc-fifth of the entire infant mortality of the last half century, and hence ought not to be 
overlooked in any estimate made upon this subject. Apart, however, from their numbers, they 
must be included for another and a weightier reason, since the causes of mortality among 
children of tender age are, in a multitude of cases, to bo found only by extending our inquiries 
to their intra-iitcrinc life, and the physiological state of tlic parents, but especially the sanitary 
condition of the inother.s, their hygienic and moral habits and circumstances. Nothing can 
be more certain than that the viability of the infant after birth, and its tenaeitj- of life, 
depend very greatly upon the condition, circumstances, habits, and health, of the parents, 
particularly tliose of the mothers, during every period of pregnancy; and hence, pathological 
and demoralizing agencies, operating upon parents in reproduction, and during utero-gestation, 
are often the sources of ‘premature birth and stillborn’ cases, but not less the cause of early 
death in their offspring after birth, and resulting in a vast proportion of the infant mortality 
so sadly and .so universally deplored. These considerations may suffice to justify our plea 
for including the stUlborn interments among the victims of infant mortality.” 

From a . rkvikw on Dr.. D. M. Reese's article ix The Tr.AN-s.\CTio.xs or the A. M. A., 
Vol. X. Svo., pp. 070, Philadelphia, 1857. 



A STUDY OP PATHOLOGY OP STILLBIRTHS AND NEONATAL 
DEATHS IN SOUTH INDIA 
0. 0. HAm.KY, H.D.. E. \X. Gault, M.D., Jl.S., anu 
JI. D. (iiiAiiAM, M.B., Cn.B., D.C.H. 

• VuLt-oitE, South Iniiia 


T his paper represents a study of 
the patholog}’ of stillhirtlis and the 
ncwboni infant ns seen in tlic necropsy 
material in the pathology department 
of the Christian Jlcdical College Hos¬ 
pital, Vellore. The material is from 
all the necropsy examinations done in 
cases of stillbirtlrs and neonatal deaths 
in the years Iflol to 1955 inclii.sive. 
For the purposes of this stud.v we have 
included infants dying up to 3 months 
of age ns neonatal deaths. Though 
this differs from the generally accepted 
statistical definition, it docs help to 
give a broader picture of the problems 
of infant mortality. 

Studies of this type are indicated in 
view of the high infant mortality rate 
in India. According to Chandrasek¬ 
har,' of all babies born nearly one-fifth 
die within the first year of life and 
about one-tenth within the first month. 
In 1955 tlie infant mortality for the 
North Arcot Distriet in which Vellore 
is situated avas 120.22 per 1,000. Coin¬ 
cident with the advances in family 
planning is quite naturally an interest 
in lowering infant mortality. 

The Christian Medical College Hos¬ 
pital is a teaching general hospital of 
about GOO beds. This includes a ma¬ 
ternity and pediatric service. About 
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98 per cent of the patients arc from 
South India, and these represent in 
general the lower middle class of the 
population. During tlie fivc-v’car 
period of study there were 215 post¬ 
mortem examinations in eases of still¬ 
births and neonatal deaths, defined ns 
stated above. During this same period 
there were in the hospital 562 still¬ 
births and 423 babies d.ving in the first 
3 montlis of life (382 in the first 28 
Raj'S). Thus necropsy examinations 
were performed in 3G per cent of the 
neonatal deaths and in 11 per cent of 
the stillbirths. In studying the ma¬ 
terial, we have organized the eases ac¬ 
cording to both morbid anatomy and 
elinicopatliologic correlation. It is 
difficult to arrive at an entirely satis¬ 
factory arrangement, and the one we 
have used is one of convenience, in 
which we have listed the eases (Table 
I) under the principal or predominant 
pathologic lesion which in most in¬ 
stances was at least the principal cause 
of death. In the event that there was 
a specific pathologic entity such as 
congenital malformation, we have for 
purposes of summarizing placed the 
ease under this specific pathologic le¬ 
sion even though there may be another 
lesion such as pneumonia which ac¬ 
tually caused death. 

STILLBIRTIIS 

The first 37 patients noted in Table 
I represent a group in which there rvas 
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Table I 

Antenatal and intranatal deaths (still- 


birtlis) including anoxia but exclud¬ 
ing specific entities 37 

(Stillbirths listed under specific lesions, 

24) 

Prematurity (exclusive of specific lesions 

except anoxia 29 

Pneumonia (primary lesions) 45 

(Associated uitli other lesions, 20) 
Miscellaneous respiratory pathology 10 

Other infections 28 

Intracranial hemorrhage 22 

Congenital abnormalities (other than in¬ 
significant incidental anomalies) 31 

^liscellaneous 13 

Total 215 


110 significant pathologic lesion except 
for increased aspirated vernix or pete- 
eliial (or larger) hemorrhages through¬ 
out the viscera hut especially in the 
suhpericardial and subpleural areas. 
Seventeen of the 37 weighed under 
2.500 grams. This stillbirth group is 
one in which clinicopathologic correla¬ 
tion would seem to bo even more es¬ 
sential than in any other group of this 
study. 

Taui.k II. Stillbikths 


A'o .specific lesion other than ano.xia 37 
Macerated 12 

Execs-sivo vernix in lungs 11 

Petechial hemorrhages in organs 12 
Maternal cause for asphv-xia 15 

Toxemia of mother 4 


As seen in Table II there was evi¬ 
dence of a-spliv-xia in the majority, 
taking the clinical historv' as well as 
lieteciiial hemorrhage and incrcaseti 
inilmoiiary vernix as evidence of an¬ 
tenatal or intranatal anoxia. The 
presence of excessive veniix is admit¬ 
tedly a subjective finding, but in study¬ 
ing the lungs there were 14 in which 
there was an exec.ssive amount of am- 
niotic deliris present. Several more 
showed what might bo said to be a 
slight increase. For evidence of pete¬ 
chial hemorrhages we have bad to rely 
on the autopsy protocols which, in 


some cases, were not in as complete 
detail in this regard as might be de¬ 
sired; and we did not find it possible 
to distinguish the size of the petechiae 
or ecchymoses from the written de¬ 
scription. As regards maternal his¬ 
tory, we found that in 15 cases there 
was clinical evidence for anoxia. This 
group includes such' conditions as 
ruptured uterus, antc-partitm hemor¬ 
rhage, prolapsed cord, difficult labor, 
and others. 

Twelve infants were definitely mac¬ 
erated and in 5 of these there was 
excessive vernix in the potential air 
spaces. Four of the mothers had 
definite evidence of toxemia of preg¬ 
nancy. In the stillborn infants born 
to the 4 patients with toxemia, 2 were 
macerated fetuses. Altogether there 
wex’e 29 cases out of the 37 which 
showed anoxia if we consider one or 
more of the following items as indica¬ 
tive of anoxia or a.sphyxia: (1) ex¬ 
cessive vernix aspirate in lungs; (2) 
petechial hemorrhages in the viscera; 
(3) a maternal or birth history con¬ 
sistent with asphyxia. 

In addition to these 37 stillbirths 
there were 24 more cases of stillbirth, 
which we have listed, however, in sepa¬ 
rate categories because of pathologic 
lesions of a specific nature. In 8 cases 
there was some intracranial hemor¬ 
rhage and hence the.se are de.scrihcd 
in that section. There were 4 cases 
w i t h a well-developed pneumonia. 
There were also G cases with congenital 
defecl.s. One of these was an inler- 
vcntrieular septal defect, and though 
the heart lesion cannot c.xplain the 
antenatal death, we have listed it with 
the congenital heart lesions. Three of 
the ca.ses of congenital syphilis which 
we studied as well as a ease of full-term 
abdominal pregnancy were stillbirths. 
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PKEJIATURITV 

Tin's perhaps represents the most 
unsatisfactoi'y group from the sfanil- 
point of elassifieation. In the first 
jilnee tlic definition of prematurity in 
this area is not standardized. In onr 
hospital the ivcight of the normal full- 
term child is GI /4 pounds which is defi¬ 
nitely less tlian tliat in AVestern eonn- 
tries and indicates that the figure of 
2,500 grams which we have used as 
the dividing line for iirematurits- is 
perhaps too high. The group of 2!) 
cases labeled prematurity in Table I 
repre.sents those in wliicli no .specific 
pathologic entities were found. Some 
were veiy small and of apparent pre- 
viable size. Others were larger, hut 
no adeiiuatc cause of death could be 
found. It is veiy likely that if in .some 
eases bettor histories and protocols 
wore obtainable and in some others 
more tissues could be studied, the 
group showing no lesions would be 
smaller. There are other factors .sucli 
as dietary backgrounds of many of 
the mothere that may be related to in¬ 
fant mortality and yet bo hard to as¬ 
sess. 

In the group of premature infants, 
there were 7 multiple birthsj 10 had 
birth weights of 1,000 grams or less; 
.5 more had birth weights of more than 
1,000 grams but less tlian 1,200 gram.s. 
In one of this latter group the lungs 
were e.stremely immature. Of the re¬ 
maining 14 which were of larger size, 
there was one with asphj-xia due to 
aspirated vomitus; the mothers of two 
had toxemia of pregnancy; another 
infant was born to a mother with an 
anemia of 4.5 6m. per 100 ml. 

PNEUMONLV 

As seen in Table I, pneumonia is 
the out.standing pathologic process 


found in the over-all study. In de¬ 
limiting this group, wo have made the 
diagnosis of pneumonia only in cases 
.siiowing significant numbers of neu¬ 
trophils in the alveolar spaces. Those 
with congestion of the alveolar walls 
and iicutro])hils in the capillaries were 
not considered as pneumonia. No his¬ 
tologic diagnosis of interstitial pneu¬ 
monitis was made and there wore no 
e.-Lscs .showing giant cell or inclusion 
pneumonia. No eases of plasmacellu- 
lar interstitial pneumonitis (Pneu- 
iiioeystis pneumonitis) as described by 
IlamperP were found. In most of these 
cases of the entire scries our study of 
lungs was limited to one or two sec¬ 
tions, and in some no lung sections 
were available. As the pneumonitis 
procc.ss was often patchy, it can quite 
reasonably be assumed that if more 
sections had been taken for histologic 
stud.v, pneumonia would have been 
diagnosed more frequently. 

There was a number in which the 
infection apparently began in utero 
(Figs. 1 and 2). Table III shows 
the number of pneumonias (21) that 

T.VBLE Ilr. PXEU.MOSIAS OF POSSIBLE 
IXTRAUTET.INE ORIGIN 


Stillborn 4 

Ten hours or less of postnatal life 4 
One to 3 Uaj-s. postnatal life 13 


we have included as being undoubtedly 
as well as possibly of intrauterine ori¬ 
gin. In 3 of the stillborn infants and 3 
of those dying shortly after birth there 
Avas definite increase in aspirated am- 
niotic debris. In the group of 13 dying 
one to tliree days after birth, 4 showed 
Avhat was definitely increased amniotic 
aspirate. In 4 of the 13 infants ivith 
pneumonia dying one to three days 
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after birth the pneumonia was in addi- to the poor antenatal care and environ- 
tion to another important pathologic ment of many of the mothers, 
process. This rather high incidence of The picture of the pneumonias in 
pulmonary infections of apparent in- older infants varied from minimal to 
trauterine origin is no doubt related diffuse or extensive involvement. There 
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Pig. 1.—Pneumonia in stiilborn infant. Tliere was a difficult labor due to transverse 
arrest. The membranes had been leaking 3 days before delivery. Note the aspirated vernlx 
material together with neutrophilic inflltration of the air spaces. (Hematoxylin and eosm; 
X230.) 
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pj„ 2._^Pneumonia in child dying 10 hours after birth. (Hematoxylin and eosin; X488.) 
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was a number in which tlicre were 
only small foci of alveolar spaces con¬ 
taining neutrophils. Others showed 
diffuse infiltration of the air spaces 
with acute inflammatory cells. 

There were 16 in which a necrotiz¬ 
ing process was seen (Fig 3). Though 
in 1 or 2 the process might be thought 
of as a suppurative or abscess-forming 
pneumonia of the tj'pc seen in staphy¬ 
lococcic pneumonias, most of them rep¬ 
resent what appears to bo an entirely 
different process. There were degrees 


action varied and in one in which there 
was a characteristic necrotizing lesion 
tlierc was no significant polymorpho¬ 
nuclear response. On the whole, the 
neutrophilic rcsjionse was relatively 
minimal compared with that in ordi¬ 
nary bronchopneumonia. In 3 of the 
cases there was a definite history of 
cyanosis following vomiting. Of the 
16 infants with a necrotizing process 
as described, 11 weighed less than 2,500 
grams at birth. One also had can- 
crum oris. 




Pig. 3.—Necrotizing pneumonia In 4-day-oId Infant wJto had congenital ectodermal dys¬ 
plasia. Note the necrosis and amorphous debris together ivith neutrophils In adjacent alveolar 
spaces. (Hematoxylin and eosln; X244,) 

of (iestruction of the architecture of 
the lung varying from a basophilic 
smudging of the lung structure to that 
of complete necrosis or abscess forma¬ 
tion. In most there was a basophilic 
amorphous debrislike material which 
in distribution and appearance re¬ 
sembled aspirated matter. In 9 of the 
16 cases showing a necrotizing process 
basophilic material was found in the 
bronchial lumina as well as in the 
alveolar spaces. The neutrophilic rc- 


OTHER PUWIONARY LESIONS 

Hyaline membrane disease w a s 
found in only one infant in the series. 
The child was born by cesarean sec¬ 
tion and weighed 4 pounds 2 ounces 
at birth. A considerable quantity of 
fluid was sucked from the throat and 
the baby was a little drowsy after the 
first cry. Oxygen was administered by 
nasal catheter. The child sliowed re¬ 
traction of the intercostal spaces and 
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was later put into an oxygen tent. 
Death occurred after 37i/^ houi-s of 
life. 

Pulmonary hemorrhage was a hard 
problem to assess as a causative lesion 
accounting for death. In the first place, 
we usually had to rely on one or two 
histologic sections taken at necropsy 
examination, and no pattern was used 
as to number taken or sites selected. 
In 8 the hemorrhage was thought to be 
of sufficient severity to account for 
death. The extravasation of red cells 
was largely intra-alveolar, although 
it was also seen in areas involving the 
intei'stitial tissue and subpleural areas. 
In some there Avere a few scattei’ed 
neutrophils. In an additional case 
there Avas pulmonary hemorrhage as¬ 
sociated AA'ith a tetralogy of Fallot. 
The cause of death in this case A\-as un¬ 
doubtedly the pulmonary hemorrhage, 
but AA'c have placed it in the other cate- 
goiy. Aside from these there Avcrc 
several others Avith some degree of 
pulmonary hemorrhage but Avhich avc 
thought Avas not sufficiently .scA'erc to 
be related significantly to the cause of 
death. 

A large amount of aspirated am- 
niotic debris in the lungs sufficient to 
interfere Avith respiration was appar¬ 
ently the cause of death in an infant 
Avho died 12 hours after birth and in 
vhom there AA'as no other significant 
lesion. Aside from this case a num¬ 
ber of others had a large amount of 
vernix material in the lungs, but 
though this may have been severe 
enough to have interfered Avith life, 
the infants had other pathologic en¬ 
tities of interesting or serious nature 
and haA-e been listed (Table I) in that 
cateo-ory. In some of the stillborn 
infants and in some of the cases of 
pneumonias of intrauterine origin, as 


mentioned, there Avas excessive am- 
niotic aspirate in the air spaces. 

MISCELLANEOUS INFECTIOUS DISEASE 

As seen in Table I, there AA-ere 28 
cases AA'ith infection other than pneu¬ 
monia. There Avere 4 autopsies sIioav- 
ing meningitis (ages of infants at 
death Avere 8 days, 15 days, 17 days, 
and 3 months, respectively), all of 
AA’hich Aimre secondary to otitis media. 
In addition to these cases of meningitis, 
otitis media Avas present in 3 others 
and AA'as apparently primarily re- 
■sponsible for their death. 

Widespread sepsis A\'as found in 4 
infants at post-mortem examination. 
In 2 of these the site of infection AA-as 
apparently through an infected um¬ 
bilicus. In one of these the umbilical 
cord had been cut by an untrained vil¬ 
lage midAA'ife (barber Avoman) using a 
kitchen knife. Later, after the cord 
had fallen off, a snuff dressing Avas ap¬ 
plied. 

In 4 infants the diagnosis of con¬ 
genital sypliilis AA-as established; in 3 
•spii-oclieles AA'cre demon-strated in the 
tissues. The other shoAA-ed typical his¬ 
tologic finding.s. Three AA-ere stillborn; 
one died after a fcAA' minutes. 

Death AA-as felt to be due to enteritis 
in 11 cases. In 5 of these there AA-as 
histologic evidence of inflammation in 
the boAvel Avail. In the others no evi¬ 
dence of inflammation AA'as found (in 
2, no boAvel sections Avere available). 

One child died of peritonitis result¬ 
ing from a traumatic perforation of 
the rectum Avhieh had been produced 
bj' a barber Avoman Avho had attempted 
to dilate the rectum. 

One child had clinical tetanus, pre¬ 
sumably from an infected umbilical 
.stump. 
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INTRACIiANIAL HEMORRHAGE 

There were 31 eases showing intra¬ 
cranial hemorrlmgc. As seen in Table 
I we have divided these into 22 in 
which hemorrhage was the most prom¬ 
inent lesion and 9 others where the 
hemorrhage was in addition to another 
significant process. In this group of 
9, the intracranial hemorrhage was 
presumably of secondary importance 
except in one case of imperforate amis 
and urogenital defect where there was 
extensive .subdural and subarachnoid 
hemorrhage but which wo have listed 
under the congenital abnormalities for 
purposes of classification. Other le- 
.sions were pneumonia, 4 cases; con¬ 
genital cerebral defect, hyaline mem- 
bi'anc disease, enteriti-s, and sepsis. 1 
each. 

Taking togetlior tlie group of 22 in 
whieli the intracranial liemorrbage 
wa.s the most significant lesion, w<* 
found that in 11 the history and find¬ 
ings would point to birth trauma as 
the cause of the extravasation of blood. 
In 6 cases, because of tiic histoiy or 
tbc finding of excessive amniotic or 
meconium aspirate, wc felt tlie cause 
was most consistent with anoxia. In 
this latter group of 6 cases the hemor¬ 
rhage was apparentlj’ subarachnoid 
in 5; the other was described as blood 
on the tentorium. In the group of 11 
apparently due to birth trauma there 
were 3 ■with a tear of the falx, 1 with 
a tear of the tentorium. Three were 
described as having tearing of the vein 
of Galen. In one of the last group 
there was also apparent tearing of 
veins entering the superior sagittal 
sinus. Aside from these obvious tears 
there were hemorrhages described 
as subdural in 3 cases and as extra¬ 
dural in 1. In addition to tliosc due 


to birth trauma and anoxia there were 
5 other ca.ses. One showed hcmorrliagc 
into the lateral ventricles. Tliis Avas 
a premature child on Avhich '^ViUet^s 
foraeps had been used. In another the 
antopsy record described fluid blood 
in the posterior cranial fossa. Tlie 
child Avas a 4,050 gram stillborn baby 
of a diabetic mother. Of the remain¬ 
ing 3, 2 Avcrc described as apparently 
having subarachnoid hemorrhage Avith- 
out obvious lesion, the other bad sub¬ 
dural and subarachnoid liemorrbage. 
Of this group of 22 infants in AA'bom 
the central nen'ous system hemorrhage 
Ava.s the ma.jor lesion, 8 Averc still¬ 
born. In 2 the heart Avas beating but 
the infant did not breathe; another 
liA’cd but a fcAv minutes. Aside from 
one infant living for S days, none lived 
more than 5 days after birth. 

CONGENITAL ABNORMALITIES 

In Tabic IV arc outlined the 31 cases 
listed as ‘^congenital abnoi'malities.” 

in the group listed as “multiple 
congenital defects’* Averc tlie folloAA'- 
ing abnormalitic.s: 

One infant liad a bizarre urogenital 
abnormality in Avhicli the A’agina, ure¬ 
thra, and large boAvcl opened into a 
common st ructiirc Avhich emptied 
through the usual urethral orifice. 
There was duplication of the Amgina 
and ntems. 

In another case there AA’as an absent 
left adrenal gland and kidney as well 
as a nnicornuatc uterus. This child 
Aveiglied 2 pounds 8 ounces at birth 
and died at 1 day of age. Aspirated 
A’ernix Avas abundant in the lungs. 

Another child shoAved a combination 
of liydroceplialus, esophageal atresia, 
and abnormal cars. 
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was later put into an oxygen tent. 
Death occurred after 37^ hours of 
life. 

Pulmonary hemorrhage was a hard 
problem to assess as a causative lesion 
accounting for death. In the first place, 
we usually had to rely on one or two 
histologic sections taken at necropsy 
examination, and no pattern was used 
as to number taken or sites selected. 
In 8 the hemorrhage was thought to be 
of sufficient severity to account for 
death. The extravasation of red cells 
was largely intra-alveolar, although 
it was also seen in areas involving the 
interstitial tissue and subpleural areas. 
In some there were a few scattered 
neutrophils. In an additional case 
there was pulmonary hemorrhage as¬ 
sociated with a tetralogy" of Fallot. 
The cause of death in this case was un¬ 
doubtedly the pulmonary hemorrhage, 
but we have placed it in the other cate¬ 
gory. xVside from these there were 
several others with some degree of 
pulmonary bemorrhage but which we 
thought was not sufficiently severe to 
be related significantly to the cause of 
death. 

A large amount of aspirated am- 
niotic debris in the lungs sufficient to 
interfere with respiration was appar¬ 
ently the cause of death in an infant 
who died 12 hours after birth and in 
u'hom there was no other significant 
lesion. Aside from this case a num¬ 
ber of others had a large amount of 
vernix material in the lungs, but 
though this may have been severe 
enough to have interfered with life, 
the infants had other pathologic en¬ 
tities of interesting or serious nature 
and have been listed (Table I) in that 
category. In some of the stillborn 
infants and in some of the cases of 
pneumonias of intrauterine origin, as 


mentioned, there was excessive am- 
niotie aspirate in the air spaces. 

MISCELLANEOUS INFECTIOUS DISEASE 

As seen in Table I, there were 28 
cases with infection other than pneu¬ 
monia. There were 4 autopsies show¬ 
ing meningitis (ages of infants at 
death were 8 days, 15 days, 17 days, 
and 3 months, respectively), all of 
which were secondary to otitis media. 
In addition to these cases of meningitis, 
otitis media was present in 3 others 
and was apparentlj’’ primarily re- 
.sponsible for their death. 

Widespread sepsis was found in 4 
infants at post-mortem examination. 
In 2 of these the site of infection was 
apparently through an infected um¬ 
bilicus. In one of those the umbilical 
cord had been cut by an untrained vil¬ 
lage midwife (barber woman) using a 
kitchen knife. Later, after the cord 
had fallen off, a snuff dressing was ap¬ 
plied. 

In 4 infants the diagnosis of con¬ 
genital syphilis was established; in 3 
spirochetes were demonstrated in the 
tissues. The other .showed typical his¬ 
tologic findings. Three were stillborn; 
one died after a few minutes. 

Death was felt to be due to enteritis 
in 11 cases. In 5 of these there was 
histologic evidence of inflammation in 
the bowel wall. In the others no evi¬ 
dence of inflammation was found (in 
2, no bowel sections were available). 

One child died of peritonitis result¬ 
ing from a traumatic perforation of 
the rectum which had been produced 
bj' a barber woman who had attempted 
to dilate the rectum. 

One child had clinical tetanus, pre¬ 
sumably from an infected umbilical 
stump. 
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One of the skin diseases was clin¬ 
ically a congenital ectodermal dys¬ 
plasia. The cliild had a necrotizing 
pneumonia. The other child with a 
dermatologic lesion was a 12-day-old 
female who had ulceration of the 
month and cheek together with bullae 
on the buttocks. There was obvious 
malnutrition. 

Tbe child on whom a craniotomy 
was done as a destructive procedure 
showed no demonstrable lesion. 

The abdominal pregnancy was a 
2,000 gram infant who had died be¬ 
fore surgery was done. 

There was only one ease of ciythro- 
blastosis. The child was a stillborn 
female weighing 5 pounds 12 ounces. 
This infant represented tbe fifteenth 
pregnancy of the mother. Babies horn 
of the eleventh, twelfth, and thirteenth 
pregnancies wore jaundiced; the pre¬ 
vious (fourteenth pregnancy) baby 
was n hydrops. The mother was group 
AB Ilh„ negative and had anti-C and 
anti-D antibodies. 

Several cases showed hepatic lesions. 
Only one was listed as a case in wliich 
the primary lesion was liver dis¬ 
ease. This was a 2-day-oId baby born 
of a mother with eclampsia and showed 
marked vacuolization of liver cells, 
presumably a severe fatty change. An¬ 
other infant showed also a very severe 
fatty change. This child is noted un¬ 
der intracranial hemorrhage and tvas 
stillborn. Two of the infants dying 
with pneumonia, one of JIcckel's di¬ 
verticulum with volvulus, and a ease 
of meningitis also showed significant 
fatty change in tlie liver. There were 
two cases with peculiar areas of focal 
necrosis. These are listed elsewhere 
under intracranial hemorrhage and 
pulmonary hemorrhage. Another case 
showing liver pathology was mentioned 


under congenital abnormalities. This 
liver showed only very occasional bile 
duets in the periportal spaces. 

The sacral teratoma showed a typical 
picture and was present in a child dy¬ 
ing at 10 days of age with a necrotizing 
pneumonia. 

In the 3 cases in which we could 
find no specific pathological condition 
and cannot classify, one possibly had 
a septicemia. The other 2 died at 5 
da 3 -s and 2 daj-s of age, respectively. 
Both had histories consi.stcnt with 
some asphjxia at birth. 

DISCUSSION 

A Study of this type obviously takes 
up only part of the problems of in¬ 
fant mortalit}'. It would be well to 
be able to investigate the home en¬ 
vironment of the mothers. The nutri¬ 
tion background and the manipula¬ 
tions and treatment by unskilled mid¬ 
wives (barber women) no doubt 
greatli' influence the infant mortalit,j' 
in this area. History of antenatal care 
and the procedures prior to hospital 
entry are generally not available. 

The spectrum of pathological enti¬ 
ties probably refleets this background 
in the fact that the predominant cause 
of death in tiie neonatal period is in¬ 
fections disease, especially pneumonia. 
The rather large group of pneumonias 
of intrauterine origin is indicative of 
the fact that if antenatal care were 
improved, the infant mortality would 
no doubt decrease. Furthermore the 
data we have reviewed do not neces¬ 
sarily accurately mirror the true situa¬ 
tion as regards childbirth, for most of 
the infants on the newborn service are 
born in this hospital whereas hospital 
births are only a small segment of the 
deliveries in India. 
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We cannot explain the rarity of 
hyaline membrane disease. Erythro¬ 
blastosis is apparently quite rare 
though occasionally seen clinically. 
Intracranial hemorrhage was quite 
common in our series and is probably 
related in part to maternal conditions 
such as contracted pelves and other 
problems. The habit of cutting and 
tying the umbilical cord with unsterile 
objects must certainly account for some 
cases of sepsis and tetanus. 

We doubt if it is possible to draw 
any conclusions as to the relative inci¬ 
dence of congenital defects in babies 
born in this area. 

SUMMARY 

A study was made of the findings in 
215 consecutive necropsy examinations 
in cases of stillbirths and neonatal 


deaths at the Christian Medical Col¬ 
lege, Vellore, South India. The pri¬ 
mary pathologic conditions associated 
with or causing death are tabulated. 
Pneumonia is the principal cause of 
death. Anoxia due to maternal causes, 
intracranial hemorrhage, and other in¬ 
fectious disease are also common. Such 
conditions as erythroblastosis and hya¬ 
line membrane disease are rare. The 
study points to the fact that the an¬ 
swer to most of the problems of infant 
mortality' is in antenatal and perinatal 
care. 
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THE NECK-RIGHTDfG REFLEX IN CHILDREN 

Robert L. Spitzee, JI.D., Yale Kramer, M.D., and RionAED Rabkin, M.D. 
New York, N. Y. 


T he neek-righting reflex was first 
demonstrated by Magmis in certain 
inira-liuman mammals.* Tlie reflex is 
one of man}' postural reflexes which 
permit an animal to assume and main¬ 
tain an upright position. Tlie reflex 
orients the body in relation to the head, 
and can be seen when a cat is dropped 
blindfolded with its legs pointing up¬ 
ward. AVith great speed the animal 
turns its entire body and lands on all 
fours. Magnus observed that first the 
head is brought into the upright posi¬ 
tion by means of labyrintbine righting 
reflexes. Then follows the neek-right- 
ing reflex in which the upper half of 
the body turns, bringing it into direct 
alignment with the head. By means of 
the body-righting reflex the lower half 
of the body then turns and the entire 
body lands in the upright position. 

The neck-righting reflex is not easily 
observed in man. Schaltenbrand, how¬ 
ever, attempted to demonstrate the 
existence of this reflex in human in¬ 
fants.*’ * In Ford’s* textbook of pedi¬ 
atric neurology the neck-righting reflex 
is described after Sehaltcnbrand as a 
normal refle.x in infants and children. 
The presumed existence of this reflex 
in infants and children has been cited 
as the physiological basis for the 
“whirling” phenomenon, a clinical test 
in child psychiatry.“■ “* This note 
deals with an attempt to confirm 
Schaltenbrand’s original work. 

According to Schaltenbrand, a typi¬ 
cal neck-righting response, as described 

From the Department of Pediatrics, New 
York University, College of Medicine. 

•We have evaluated this test elsewhere.* 


by Magnus, can be seen with great fre¬ 
quency in human infants. He believed 
that the response disappeared at about 
5 years of age. His observations were 
based on a study of 122 ehildren rang¬ 
ing in ages from birth to 5 years. In 
his study, "... the child is placed flat 
on his back and the head is turned 90 
degrees to the right or left. There 
follows a reflected torsion of the verte¬ 
bral column in the same direction as 
the induced rotation of the neck.” 
Sehaltcnbrand’s data, together with 
our own, may bo seen in Table I. 

subject.? and methods 

One hundred children at Bellevue 
Hospital were studied. Ttventy were 
from 1 to 7 days old. The rest ranged 
in age from 2 weeks to 5 years and 
were observed in the AYcll Baby Clinic 
and the rcgidar Pediatric Out-Patient 
Department. The majority of the sub¬ 
jects were neither seriously nor chron¬ 
ically ill. 

Each child was examined while lying 
on his back. Using both hands, the 
examiner grasped the child’s head at 
the temples (Pig. 1, A), The head 
was gently turned, first 90 degrees to 
one side and, then 90 degrees to the 
other side. The head was hold for a 
minimum of 5 seconds in each position. 
Schaltenbrand docs not state the time 
during which the child’s head was hold 
in the lateral position, nor does he de¬ 
fine a “questionable” response. 

In this study a response was con¬ 
sidered positive if, within 5 seconds 
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after the head was turned 90 degrees 
to either side, the child turned his 
trunk in the same direction (Fig. 1, B). 
The arbitrary period of 5 seconds was 
adopted because it was felt that any 
response of greater latency should not 


be considered a reflex. If there was a 
partial turning of the trunk in the 
direction of the head within the 5-sec¬ 
ond period, the response was recorded 
as questionable. Any other response 
was considered negative (Fig. 1, C). 
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RESULTS 

Our results arc sliovin in Table I. 


Table I. NECK-RiaiiTiNo Response in 
C niLDUEN 



PRESENT 

SCHALTEN- 


STUDY 1 

BRAND* 


(NUMBER 1 

(NUMBER 


OP CASES) 

OF CASES) 

Children tested 

100 

TOO 

Positive 

0 (8%) 

83 (G8%) 

Questionable 

8 (8%) 

25 (20%) 


About one-tliird of the children were 
upset by the test and cried or thrashed 
about either before, during, or after 
the turning of the licad. Of the 100 
children tested, 6 sliowcd a positive re¬ 
sponse and 8 a questionable response. 
These eliildren ranged in age from 1 
montli to 4 years, with no ago trend. 
It is notowortliy tliat of tlicse 14 cliil- 
dron, 10 wore crying and stniggling 
during tlie test. Frequently a child 
who showed a positive response would 
not do so if the examiner waited until 
the child stopped erying. In some of 
the children with positive responses, 
the response was present in turning of 
the head in one direction only, or dis¬ 
appeared with repeated turning of the 
head. 

CONCLUSION 

Our results differ clearly from those 
reported by Sehaltenbrand. It is dif¬ 
ficult to account for this discrepancy. 
Perhaps Sehaltenbrand held his sub¬ 
ject’s head in the lateral position for 
long periods (30 to 60 seconds). An¬ 
other possibility is that a large num¬ 
ber of the children he examined were 
crying and struggling during the te.st. 
When a child’s head is passively ro¬ 
tated 90 degrees to the side, he is likely 
to turn his body and align it with his 
head at some time during a long period 
of struggling. In anj' case, a prompt 


rotation of the trunk in response to 
the turning of the head is seen only 
occasionally in children up to the ago 
of 5 years and is usually associated 
with crj'ing and struggling. 

Under these conditions it is difficult 
to conceive of the response described 
by Sehaltenbrand, oven when present, 
as a reflex in the usual sense of the 
term. The response is not uniformly 
seen in all members of the species in 
question; it docs not occur with short 
latency, nor does it recur regularly as 
testing is repeated. 


SUltJIARY 

An attempt was made to reproduce 
the work of Sehaltenbrand pertaining 
to the neck-righting reflex in infants. 
One hundred children ranging from 
newborn infants to 5 years of age were 
examined. Contrary to the results of 
Sehaltenbrand, the response was ob¬ 
served in B small number of cases only 
and was generally associated ivith cry¬ 
ing and struggling. 

"We fire grateful to Dr. Harry Bakwia and 
Dr. Hnns-Lukas Tcuber for many valuable 
suggestions. 
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ACNE. A NEW APPROACH TO AN OLD PROBLEM 

John W. Baird, M.D. 

Memphis, Tenn. 


A cne is tlie scom-ge of youth.^ Too 
. many parents believe that it lias 
to “run its course” and there is not 
much to be gained in its treatment. 
Unfortunately this neglect sometimes 
extends to pliysicians with teen-age pa¬ 
tients who consult them for other ail¬ 
ments and may be afflicted also ndth 
acne vulgaris. It is inexcusable to dis¬ 
miss lightly the harmful emotional 
trauma, inferiority complexes, and 
personality defects which acne im¬ 
poses upon its young victims, not only 
during the active course of the disease 
but even when it has been outgrown 
and disfiguring scars remain. Every 
patient with acne seen by general pi-ac- 
titioners should be encouraged to un¬ 
dergo treatment. Its benefits should 
be described and the results of neglect 
emphasized. Treatment should be 
simple and yet effective. Such a treat¬ 
ment routine is the subject of this re¬ 
port. 

To better describe the requirements 
for adequate treatment the physiologi¬ 
cal implications in acne vulgaris will 
he reviewed briefly. Acne is a physio¬ 
logic reaction in the skin due to hor¬ 
monal changes occurring at adoles¬ 
cence. In the male it is associated with 
the increase in androgens and in the 
female in progesterone. These hor¬ 
mones stimulate the sebaceous glands, 
causing an increase in the production 
of sebum. The primary pathologic 


Vrom the Department of Dermatology, 
School of Medicine, University of Tennessee. 


change is a plugging of the follicular 
orifice by a mixture of keratin and 
sebum, causing the formation of the 
earliest aeneform lesion, the comedo. 
Pores are also closed up by a simple 
epithelial overgrowth giving rise to 
papules. Damming of the follicular 
orifice, with continued sebum-seereting 
activity of the sebaceous glands, in¬ 
creases pressure within the comedo 
with eventual rupture of the follicular 
wall. Inflammatory changes occur in 
the corium on which the sebum and 
keratin react as a foreign bod}’' or, 
in the presence of bacteria, give rise 
to secondary infection. The formation 
of aeneform lesions is depicted in Pigs. 
1 to 4. “It can be seen that a blend 
of foreign body reaction and bacterial 
infection, all secondary to follicular 
rupture, explains much if not all of 
the clinical changes in acne.”- 

During the early stages, aeneform 
lesions are primarily comedones and 
noninflammatory papules. Oily skin 
and seborrhea capitis are often associ¬ 
ated. The severity of acne increases 
with the onset of inflammation and in¬ 
fection. Superficial or deeper nodules, 
cysts, pustules, and abscesses are su¬ 
perimposed upon the oily, comedone 
skin. 

Since the comedo is the primary 
acne lesion, treatment should be aimed 
at preventing the formation of new 
comedones, removing those already 
present, and preventing infection. In 
the more severe foms, treatment by 
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the dermatologist should also include therapy, vaccines, surgery, and a host 
means of slowing down the activity of topically applied concoctions. Even- 
of the sebaceous glands, of combating ttially it was realized that the most 
infection actively, and, in a few se- useful regimen of therapy in acne 
lected cases, of modifying the hor- r-ulgaris consists of a mildly restricted 
monal balance responsible for the dif- diet, local applications designed to 
ficulty in the first place. drj', peel, and degerm the skin, .I'udi- 



FIff 2.—PolIlCHlar orifice pluescd by a comedo. 


In recent years the acne patient has eious expression of comedones, and 

been treated with vitamins, hormones, evacuation of pustules. X-ray, sys- 

antibioties, restrictive diets, x-ray, temic antibiotics, hormonal therapy, 

ultraviolet and quartz lamps, crjm- cryotherapy, and vaccines are useful 
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Avlien they are restricted to selected simple therapeutic routine employing 

cases which would not properly re- a mildly restricted diet, simple acne 

spond to the more simple measures, surgery, and new, easy-to-use anti- 

' ‘ Thus the main body of our therapeu- seborrheic medications recently de- 

tic armamentarium is still local treat- scribed by Robinson,-* Pinnerty,= 

ment on an empirical basis as it Howell,® and Schmitt.' It is assumed, 

has been practiced for almost 100 of course, that the physician takes 

years. . . .”® whatever measures are necessary to 



Fig. 3.—Development of pustule. 



THE NEW TRE.ATJIENT ROUTINE imppove the general health in each in- 

ilost acne vulgaris patients seen by dividual ease, 
the physician can be practically and Diet .—Severe dietary restrictions 

effectively treated by him with a are unnecessary and would not be ad- 
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Iiorcd to anj’way. Vitamin supple¬ 
ments, especially vitamin A, .slionlcl 
lie prescribed if, in the judgement of 
tile physician, tlicir intake by the in¬ 
dividual patient is deficient. 

The patient should ho told to avoid 
excess earbohydrates (with emphasis 
on candy and carbonated beverages—■ 
especially cola drinks), chocolate, nuts, 
peanut butter, pork, and fried foods. 
IVlien milk or milk products are in¬ 
gested excessively, they sliould be 
curtailed. Advice should he given on 
a liberal diet rich in lean meats, fruits, 
vegetables, and vitamins. 

Ijoeal Treatment .—There are many 
useful local medications available. 
These usually contain combinations of 
sulfur, salicylic acid, and resorcinol in 
nongreasy, water-dispersible bases. 
However, during the past year wo have 
observed that most of tlio desired ef¬ 
fects of local medication could bo ob¬ 
tained by the sole use of a new lather¬ 
ing cream* for the tlicrapeutic wash¬ 
ing of the skin (instead of using soap). 
The therapeutic activity of this cream 
is primarily supplied by a combina¬ 
tion of surface active wotting and 
cleansing agents: sodium dioetyl sul- 
fosuccinate, sodium alkyl aryl poly¬ 
ether sulfonate, and sodium lauryl 
sulfoacetate. Drying and kcratolytie 
powers are enhanced and strong anti¬ 
bacterial properties supplied by 2 per 
cent salicylic acid, 2 per cent micro- 
pulverized sulfur, and 1 per cent hexa- 
chlorophene. 

The therapeutic skin wash is prefer¬ 
able to other local medications because 
it accomplishes desired results with¬ 
out the necessity of applying and leav¬ 
ing on the skin layers of medication 
which many teen-agers (especially 

•Fostex Cream, ‘Westwood PJjarmftceutfcals, 

Bunralo, N. Y. 


boys) object to. The patient washes his 
face twice a day using the lathering 
cream (instead of soap). The lather is 
ma.ssagcd into the .skin for five minuto.s 
and llicn rinsed off thoroughly. If 
any residue is incompletely rinsed off 
it ma}' cause chapping of the skin. 
Wc have found it important to em¬ 
phasize the need for massaging the 
lather into the face for a full five 
mimites as tecn-agei’s are prone to for¬ 
get tliat the therapeutic washing of 
the skin is a treatment and not merely 
a mcajis to keep the face clean. 

Dandruff and excessive oiliiiess of 
the scalp arc frequently seen in acne 
vulgaris patients. Tliesc should be 
treated using the same lathering cream 
as a therapeutic shampoo. A small 
amount of tlic cream is rubbed into 
the wet scalp, working ;;p a lather 
for five minutes. It is then rinsed 
off and the shampoo is repeated, rub¬ 
bing the lather into the scalp another 
five minutes before thorough rinsing. 

Ac71c Surgery .—The manual expres¬ 
sion of comedones should be performed 
by the physician using one of the me¬ 
chanical devices available for this pur¬ 
pose. Squeezing of comedones or 
pustules with the fingers (a common 
error of tlic acne patient) should be 
cmpliatically cautioned against. 

Abscesses and cysts should be opened 
by superficial incisions using a needle, 
cataract Imifc, or small pointed Bard- 
Parker blade. Care should be taken 
that these incisions do not cause ad¬ 
ditional scarring. 

Clhiical Evaluation of Fostex Cream. 
—The treatment routine described 
above was used in 371 cases of acne 
vulgaris, of which 133 cases were classi¬ 
fied as severe and 23fi ns tnn^lnvntA 
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Female patients numbered 227 and 
male 144. Fifty-nine patients were 
under 15 years of age, 241 were be¬ 
tween 15 and 25, and 71 were over 25 
years old. 

In the severe cases, the routine of 
simple diet, therapeutic washing and 
acne surgery was supplemented as in¬ 
dividually indicated by: 

1. X-ray used at times with caution 
to suppress activity of the sebaceous 
glands, thereby controlling the pri¬ 
mary cause of the formation of acne 
lesions. Small doses of x-ray with a 
full realization of possible injurious 
results must be used diseriminately. 

2. Short courses of oral antibiotics 
for the control of acute infection. 

3. Staphylococcus vaccines for the 
control of chronic infection. 

4. Estrogenic hormones in girls over 
18 years of age onlj' when marked ex¬ 
acerbation of the acne was associated 
with menstruation. 

RESULTS 

The simplified treatment routine 
was found to improve every mild or 
moderate case of acne. Two or three 
days after initiating the use of the 
therapeutic facial scrub, the skin be¬ 
comes dry and starts to peel. This 
tends to soften and loosen the keratin 
plugs and epithelial overgrowth block¬ 
ing the pores. A marked reduction 
of the comedones ensues. jManual ex¬ 
pression of the remaining comedones, 
by the physician, is facilitated es¬ 
pecially if the patient rubs a small 
amount of the cream into the skin and 
covers it with a hot towel, for ten min¬ 
utes premous to this manipulation. 

In the severe eases, local treatment 
by washing the skin mth the anti- 


seborrheic cream was, in the author’s 
opinion, instrumental in shortening the 
course of therapy. The skin was made 
dry and the lesions regressed sooner, 
in our experience, than before includ¬ 
ing the cream in our acne routine. 
AVhen the acute phase of treatment 
was over, the patients continued using 
the antiseborrheic cream or the same 
formulation in cake form* as main¬ 
tenance therapy—to prevent recur¬ 
rences of the excessive oiliness and of 
the comedones. 

Oilj' scalp and dandruff associated 
with acne were effectively controlled in 
every case by use of the antiseborrheic 
cream as a therapeutic shampoo. Main¬ 
tenance of a clear scalp was possible 
by shampooing once weekly or less 
often. 

In two blonde patients with dry 
skins the cream was found too drying 
and had to be discontinued. In a few 
other patients who scrubbed their 
faces too strenuously, or too often, 
chapping occurred. This was cor¬ 
rected by stopping the use of the cream 
for 2 or 3 days and resuming the 
therapeutic washing morning and 
night with less strenuous massaging 
of the lather into the skin. 

In 1950 Dexter® reported excellent 
results in the treatment of acne vul¬ 
garis with a therapeutic regimen which 
could be easily adapted to any clinic 
or physician’s office. Diet and topical 
therapy with a sulfur-resoreinol lotion 
were the mainstays of her acne routine. 
We, too, have foimd a similar routine 
adaptable to the general practitioner’s 
office. However, the easier-to-use ther¬ 
apeutic skin wash achieves better pa¬ 
tient cooperation, especially among 

•Fostex Cake. 
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boys M^ho are adverse to daubing lo¬ 
tions on tlieir faces. Tlicre is also an 
cconoTiiic advantage to the effective¬ 
ness of the same medication as a tlicr- 
apcutic shampoo since many acne pa¬ 
tients liavc to be treated for dandruff 
and oily scalp. Patients were invari¬ 
ably ])lcascd with the esthetic qualities 
of tliis convenient shampoo. 

SUM5IAUY 

A new, practical, and simple thera¬ 
peutic regimen for acne vulgaris is 
described. Simple dietary discrimi¬ 
nation and local skin therapy with a 
cream which is used as a wa.sh and 
shampoo has been found effective in 
the treatment of most cases of acnc 
vulgaris of the comedo-papular 157 ) 0 . 
The regimen is also a valuable adjunct 


in severe cystic acne requiring addi¬ 
tional individualized therapy. 
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A *Frc^ Tranalation 

Tliere aro feu- medical maxims more truthful and salutary than that inculcated by the 
immortal Baglivi; “Scire multa, agcrc pauca,” which may be freely translated, thus: “Let 
your knowledge, on all subjects, and especially of disease and its remedies, be thorough and 
complete; yet, beware of frequent and unnecessary interference with the recuperative efforts of 
nature." 

Faoit A DISSERTATION READ BEFORE THE NEW Ia)NDON CoUNTY AIeDICAL SOCIETY IN 1854 
cv Isaac G. Porter, AI.D., of New London, Connecticut. 



MARCHESANISYNDROME 


John Zabriskie, M.D., and Martin Reisman, M.D. 
New York, N. Y. 


I N 1939 Marchesani^ described four 
patients with short stature, bracliy- 
dactyly, and spherophakia (s in all, 
spherical lens) with associated myopia 
and glaucoma. Since then ten addi¬ 
tional cases have appeared,-''^ for the 
most part in the foreign ophthalmologi- 
cal literature. Recently we observed 
two siblings who satisfy the criteria of 
the Marchesani syndrome. Since this 
syndrome has not been reported in the 
American pediatric literature, a pres¬ 
entation of their cases and review of 
the literature seemed indicated. 


case reports 


Case 1.—D. K., a 9-year-old boy of 
Irish extraction, was referred to the 
Bellevue Hospital Children’s Cardiac 
Clinic in February, 1956, for evalua¬ 
tion of a murmur. He had led a nor¬ 
mally active life and had never had 
cardiovascular symptoms. A murmur 
was heard at the age of 2 years, and 
since that time he had been observed 
in several hospitals until his admission 
to the Bellevue Hospital Children’s 
Service for further evaluation of the 


murmur. 

Poor eyesight was fii’st observed at 
the age of 5, and one year later he en¬ 
tered the Manhattan Eye, Ear and 
Throat Hospital because of bilateral 
dislocated spherophakic lenses and sec¬ 
ondary glaucoma.* A combined in- 
tracapsular cataract extraction was 
performed on the right eye with vitre¬ 
ous loss and iris prolapse. At a later 


From the Children's Medical Service. Belle¬ 
vue Medical Center. 

• A more detailed description of the oph- 
thalmolosical findings will appear in a later 
report. 


date the child was readmitted for a 
combined intracapsular extraction and 
two-pillar iridencleisis on the left for 
relief of the high tension glaucoma. 
The tension remained normal for about 
a year, when it suddenly increased 
again and a left cyclodialysis was 
carried out. In 1956 retinal detach¬ 
ment was noted on the left and treated 
Avith diathermy. The vision on his last 
discharge was O.D. 20/70, O.S. 20/200. 

Delivery had been normal at term, 
with a birth weight of 5 pounds. Mo¬ 
tor and speech development Avas nor¬ 
mal, and he ivas considered an average 
student. He had had measles, chicken 
pox, mumps and several uncomplicated 
ear infections. According to the 
mother he was "always small for his 
age.” The mother was 31 years old, 
and the father 34 years of age. They 
were first cousins. She Avas short (4 
feet 8 inches), Aveiglied 138 pounds, 
Avas in good health, and her physical 
appearance Avas unremarkable. The 
father was 5 feet 4 inches, Aveighed 125 
pounds, and Avas in good health. Both 
parents stated that their respective 
families Avere all short and a maternal 
uncle had short, stubby hands. The 
maternal grandmother had cataract ex¬ 
tractions late in life. There Avas no 
family history of other serious eye de¬ 
fects or heart disease. 

He AA-as an alert, stocky child Avitli 
thick corrective glasses. His blood pres¬ 
sure Avas 84/50 mm. Hg. The height 
Avas 44 inches and weight 45 pounds, 
Avhich placed him beloAV the third per¬ 
centile group for his age (average for 
age: 54 inches and 65 pounds, respec¬ 
tively). Both eyes Avere aphakic Avith 
surgically altered pupils. Funduscopie 
examination shoAved mild cupping of 
the disc head. Finger tension of the 
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eyeballs ^Yas not strikingly increased. 
The preeordium was not prominent. He 
had a regular sinus rhythm. The point 
ot maximum impulse was in the fifth 
intercostal space on the mid-clavicular 
line. P- was diminished slightly but 
present. A moderately loud, coarse 
S3-stolic munnur was heard over the 
entire preeordium, maximal in the sec¬ 
ond and third intercostal spaces at the 
left sternal border. He had a broad 


Liiboratonj Bata .—Hemoglobin was 
14 Gm. llTiite blood count and dif¬ 
ferential count were normal. Routine 
urinalysis as well as amino acid assay 
was nonnal. The blood cholesterol was 
177 mg. per cent, nonprotein nitrogen 
31.fi mg. per cent. X-rays of the hands 
and wrists showed a markedly retarded 
carpal development (approximately 
that of a child 4 to 5 years old) and 
symmetrically shortened and thiek- 






PJg. 1.—Patients D. Iv. and P. K. 

Pie. 2.~Hand of P. K. (Case 1). showing: brachydactyly 


Fig. S.—Roentgenograms of hands and wrists of patients D. K. and P. K., showing retarded 
ossification and short, wide phalanges and nietacarpals. 


Stocky chest and body. The head 
seemed slightly flattened with a broad 
forehead. The hands were spade¬ 
like” with broad thick palms and short 
stubby fingers; and he was unable to 
flex his fingers fully or to make a fist. 
The nails were convex but the ungual 
angle was not obliterated. The rest 
of the physical examination was u'ithin 
normal limits. 


cned phalanges and metacarpals. The 
long bone and slaill series revealed no 
changes. 

Cardiac hivcstigation .—By fluoros¬ 
copy and two meter chest x-rays, there 
was no transverse enlargement but 
there were fullness of the right ventric¬ 
ular ciuwc and slight lifting of the 
apex. iModeratc pulsations of the pul¬ 
monary arteiy were obseiwed, but the 
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peripheral lung fields seemed abnor¬ 
mally clear. The left anterior oblique 
view showed slight shelving of the right 
atrium, and the right ventricle ap¬ 
peared somewhat enlarged. The left 
ventricular contour was normal. In 
the right anterior oblique projection 
tliere was a suggestive concavit 3 ' at 
the level of the right outflow tract. 
The electrocardiogram showed right 
deviation of tlie electrical axis and a 
vertical heart. P-R equaled 0.15 sec¬ 
ond, QRS equaled 0.07 second, and 
tliere were a peaked P wave in Lead 
II, and R-R' in Vi with an intrinsicoid 
deflection of 0.04 second. 

On the basis of the location of the 
murmur, a diminished second pulmonic 
sound, evidence of right ventricular 
hj'perti’ophj'' ivith increased clarit}' of 
the peripheral lung fields, a moderate 
pulmonary stenosis (probably infun¬ 
dibular) seemed the most likely diag¬ 
nosis. The possibility of an associated 
atrial septal defect was also suggested. 

Cardiac catheterization was carried 
out in February, 1957, and pressure 
and o.xygen saturation values were ob¬ 
tained. The catheter could not be 
passed into the pulmonary artery and 
a sample could not be withdrawn from 
the right ventricular outflow tract 
(? infundibulum) perhaps because 
the tip of the catheter lumen was 
wedged against the muscle wall. A 
mild right ventricular hj^peitension 
of 47-38/7 mm. Hg indicated mild 
pulmonaiy stenosis, probably infundib¬ 
ular. Oxygen saturation studies were 
inconclusive as to the possible presence 
of a left-to-right shunt. 

Case 2.—P. K., the 6-year-old 
brother of D. K., was referred to the 
Bellevue Children’s Cardiac Clinic for 
evaluation of a cardiac murmur. 

The child was fully active and free 
from cardiac symptoms. A murmur 
was first heard at 3 years of age. He 
was observed at another hospital for 
a j^ear and no diagnosis known to the 
mother was made nor was activity re¬ 
stricted. 

At the age of 5 years he was first 
seen at the ]\Ianhattan Eye, Ear and 


Throat Hospital and noted to have 
bilateral, subluxated spherophakic lens 
and mild glaucoma (tensions ranging 
from 20 to 46 nun.). In view of the 
poor surgical results in the older 
brother and the successful control of 
intraocular tension with the intermit¬ 
tent use of mioties, operation was not 
done. The high myopia (-17 diopters) 
was corrected to 20/100 O.U. with 
glasses. 

The child had been delivered at term 
bj' elective forceps and weighed 5 
pounds 5 ounces. There were no neo¬ 
natal complications and the motor and 
speech development was normal. He 
was an average student. There had 
been no serious illnesses. The family 
history is given under Case 1. 

The boy was very short, stockily 
built, and alert. He weighed 37 pounds 
and his height was 38 inches. (Mean 
weight for his age is 46 pounds, placing 
him just at the third percentile; av- 
ei’age height is 46 inches, placing him 
below the third percentile.) The head 
was somewhat broad and flattened. 
The high myopia of the spherophakic 
lens prevented visualization of the 
fundus. On palpation of the ej’^eball 
the tension was not perceptibly in¬ 
creased. The chest was broad and 
muscular. Lungs were clear. The 
cardiac rhythm was regular. The 
point of maximal impulse was in the 
fifth intercostal space at the mid-cla¬ 
vicular line. A moderately loud, harsh, 
groaning systolic murmur was heard 
loudest in the supine position over the 
fourth interspace at the left sternal 
border and transmitted upward and 
slightly outward toward the apex. The 
abdomen was soft, and the liver and 
spleen could not be felt. The extremi¬ 
ties seemed slightlj' short. The hands 
were “spadelike,” with thick palms 
and short stubby fingers that could not 
be fully flexed. The nails were con¬ 
vex but the ungual angles were pre¬ 
served. Neurological examination was 
negative. The hemoglobin was 11.0 
6m. and the white blood count was 
normal. Routine urinalysis and amino 
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acid assay wore normal. The nonpro¬ 
tein nitrogen Avas 33 mg. per cent and 
cholesterol was 177 mg. per cent. 

X-rays of the shull and long bones 
were normal except for the carpal cen¬ 
ters which were markedly retarded (at 
the 2-ycar level) and the mctacarpals 
and phalanges which were short and 
thick. Chest films and fluoroscopy 
showed a normal cardiac contour. The 
electrocardiogram showed a regular 
sinus rhythm Avith no deviation of the 
electrical axis. Conduction times and 
precordial lead patterns Avere normal. 
The cardiac findings most likely rep¬ 
resent a small ventricular septal defect 
although the quality of the murmur is 
slightly suggestiA’c that it may piwe 
to he a functional typo. 

REVIEAV OF rilEVIOUS CASES 

ATrtually all of the reports of the 
Marehesani Syndrome have appeared 
in the ophthalmological literature. 
This is not surprising inasmuch as the 
presenting sjTuptoms are myopia and 
glaucoma. In review of the aA-ailablc 
oases it Avas immediately apparent that 
the ocular findings Avere described in 
extensive detail AA’hilc the systemic 
changes Avere commented on briefly. 

The first four eases described by 
Marehesani' Avere from tAvo families. 
Tlirce AA'ere siblings of normal parents, 
AA'hile the other single case Avas an 
offspring of short parents, one of Avhich 
had “stubby hands.” 

Meyer and Holstein^ reported four 
siblings born of short parents Avlio Averc 
first cousins. Three of these children 
Avere virtually blind, tAvo having had 
lens extractions. 

Schmid' added one patient. Both 
parents Avere said to be small, with 
short extremities. A grandfather Avas 
also described as short, Avith “severe 
myopia.” 

In the patient described by Stadlin 
and Klein,' the parents Avero noted to 


bo “brachymorphie, ” with normal 
eyes. 

EousseaAi and Hermann” described 
one family throAAgh foAtr generations. 
The great-grandmother aaus short, Avith 
spherophakic lens but lAormal hands. 
All thirteen of her siblings had severe 
myopia. One of her daughters had the 
full syndrome, and six of this daugh¬ 
ter’s seven children Avere studied. One 
son had the eharactcristio eye changes 
and short stature but normal hands, 
AA'hile his daughter had the full syn¬ 
drome. Tavo other siblings had severe 
myopia but had apparently normal 
lens and extremities. All others Avcrc 
normal. Thus there Avero tAVO complete 
ca.ses and tAvo Avith eye changes only. 

Scelcman“ added one other patient 
AA'hose parents Avero normal except for 
matci'nal myopia. 

In 1952 Arjona’ reported three cases 
from tAvo families. One of the tAvo 
from the first family had the full syn¬ 
drome, the second had the eye changes 
and short hands, AA'hich Avere not, hoAV- 
cver, typical brachydactyly. The third, 
from the second family, had the eye 
changes but normal extremities. There 
was tliAis one definite “full” syndrome 
and tAvo others Avith eye changes only. 

Our tAvo ncAV cases represent the 
only tAA'o offsprings of Iaa'o short par¬ 
ents AA’ho were first cousins; a maternal 
grandmother AA'as short, Avorc glasses 
all her life, and had cataract extrac¬ 
tions late in life. 

In Tables I and II are summarized 
the sixteen cases thus far reported 
shoAving spherophakia, short stature 
and extremities, and brachydactyly. 
It is hardly meaningful to use per¬ 
centages in such a small series. It can 
be seen that fourteen patients suffered 
from severe myopia, nine had glau¬ 
coma, and eight had subluxated lenses. 
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13. Female Seeleman Normal except mother 9 mo. Bilateral sphcrophakia and **SIiorfc*^ Bcaehydactyly and 

myopic subluxation; bilateral stubby feet 

nystagmus and **poor 
vision * * 
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Five patients emerged blind, presum¬ 
ably as a result of the severe glaucoma, 
in spite of lens extractions in two of 
them. The age of onset of poor vi¬ 
sion or eye symptoms is stated in ten 
cases, ranging from 9 montlis to 13 
j^ears, with an average of 7.5 years. 
Murmurs were described in three cases 
but no cardiac symptoms were noted. 
In nine cases some clinical impression 
of intelligence was mentioned and only 
one was felt to be “somewhat defi¬ 
cient. ’ ’ 

DISCUSSION 

Eyes. —Spherophakia, microphakia 
or “bullet lens” (Kugellinse) is, as its 
name implies, a thick spherical lens 
whose sagittal diameter is increased 
and whose equatorial diameter is de¬ 
creased. Measurements of extracted 
lenses range from 4.5 to 4.9 mm. by 
6.75 to 7.5 mm. for the sagittal and 
equatorial diameters, respective^.*’ *■* 

For clinical purposes the small lens 
can be demonstrated by fully dilating 
the pupil. Under these circumstances 
the periphery of the lens is visible in 
its entirety. Spherophakia by itself is 
rare. Gnad*® in 1931 reported fifteen 
eases. There are probably only about 
twenty-five eases, not including those 
with Slarchesani’s syndrome, in the 
literature. Blany are probably not rec¬ 
ognized because such lenses subluxate 
and are then confused with dislocated 
lenses of other origin.- 

Sehmid^ believes that spherophakia 
without changes in position of the lens 
is extremely rare and that there is al¬ 
ways some degree of eccentricity. The 
aonular fibers supporting the lens may 
be stretched long and thin. These 
fibers, as well as the lens itself and the 
edge of the iris, may be seen to quiver 
tremulously. Quivering of the iris is 
referred to as iridodonesis and is asso¬ 


ciated with subluxation of the lens. 
The lens may be displaced do^vnwa^d, 
medially or laterally, and into the an¬ 
terior or posterior ehambers. "With 
displacement the lens edge may be 
readily seen even through a small pu¬ 
pil. 

As would be expected Avith a mark¬ 
edly convex lens there is a marked 
myopia. This is a pure lens myopia, 
inasmuch as the refractive correction 
after extraction is the same as for any 
other aphakic eye.* 

As a result of the marked convexity 
of the lens and the displacement, there 
is increased pressure on the iris nar¬ 
rowing the angle of the anterior cham¬ 
ber, resulting in an increase in the 
tension and glaucoma.*’ ^ This was 
desei'ibed in five of fifteen of Gnad’s*® 
cases. Miotics have been reported to 
aggravate the condition.*’ **’ *® 

In a family with hereditary glau¬ 
coma reported by Harshman,** six had 
dislocated lens. In these cases the lens 
Avere normal in shape, and onset of 
sjunptoms Avas in the fourth to the sixth 
decade. The glaucoma in these cases 
did not respond to the usual medical 
and surgical treatment but Avas perma¬ 
nently controlled only A\dth lens ex¬ 
traction. Of the five cases Avith the 
Marchesani syndrome that underwent 
lens removal, two progressed to blind¬ 
ness Avhile three apparently had good 
results. In our case D. K., there was 
a postoperatiA’e retinal detachment 
Avhieh reattached after diathermy 
treatment. Numerous other eye 
changes were observed inconstantly in 
one or more patients, including colo- 
boma, chorioretinitis, leukoma, cata¬ 
racts, and synechiae. 

Stature .—The patients are short. 
The fifteen adults and late adolescents 
AA’liose heights are listed range from 
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136 to 160 cm. with an average of 148 
cm. (4 feet 10 inches). Their builds 
are stocky witli broad chests and a 
tendency to heavy musculature. The 
e.'ctrcmitics tend to be short. The 
heads have been described by several 
authors as '‘braohycephalio” with 
broad foreheads. 

Hands .—Tile hands are strikingly 
small. The palms are thick, the lingers 
short and stubby, giving the impression 
of a tiiick, spadelilce, or trident-shaped 
hand. In our two eases there was an 
inability to fle.v the fingers completely 
or to make a fist, although the children 
were adept in buttoning their clothes 
in an unconventional manner. X-rays 
of the hands showed symmetrical short¬ 
ening and widening of the metaearpals 
and phalanges, and a marked retarda¬ 
tion in carpal ossification. Jlaroliesani 
made a similar observation in one of 
his patients (S. II.) in whom only 
three carpal centers were present at 
8 years. In many cases the feet and 
toes have shared in the process and 
are described as small and stubby. 
Scelenian’s patient did not need larger 
shoes after early cliildliood. 

Heart ,—In only one previous case 
(No. 5) was a cardiac murmur de¬ 
scribed. A systolic precordia! mur¬ 
mur was heard, with a clinical impres¬ 
sion of slight enlargement of the heart 
to the left and right. No further in¬ 


vestigations were done. One of our 
two patients had evidence of an in¬ 
fundibular pulmonary stenosis, while 
the other liad a probable intraventric¬ 
ular septal defect. 

Etiology. —Marfan’s syndrome, 
though quite rare, is well known. The 
patient is tall, tending to kj^hosis and 
scoliosis of the spine. The extremities 
arc long, with “spider fingers” (arach- 
nodactyly). The musculature is hy¬ 
poplastic, with a hyposthcnic constitu¬ 
tion. There is hj-potonicity of the ten¬ 
dons and ligaments, which is evident 
as joint Iiypcre-xtensibility and flat 
feet. In addition, a congenital ectopia 
Icntis and congenital cardiac and vas¬ 
cular defects arc often present. Weve,' 
in 1931, postulated a basic cmbryologi- 
cal mesodermal defect to e.xplain the 
entire picture and coined the phrase 
“Dystrophia-mcsodermalis congenita, 
Typus Mnrfans." 

Marchesani and, later, Schmid com¬ 
mented on the striking contrast of 
their cases with those of Marfan. In 
Table III (adapted from Schmid^) it 
may be seen that the two syndromes 
are at opposite poles in many systemic 
respects and share similar lens defects. 

JIarchesani postulated that there 
was a single defect (dystrophia meso- 
dcrmalis congenita), the two syn¬ 
dromes representing the hypoplastic 


Table ni 



MARFAN 

MARCHESANI 

Head 

Dolichocephalic 

Brachycophalic 

Stature 

Tall 

Short 

Bones 

Long, delicate 

Short 

Hands 

Aracbnodactyly 

Brachydactyly 

Chest cage 

Narrow 

Broad 

Musculature 

Scanty 

Heav}' 

Subcutaneous tissue 

Scanty 

Well dexeloped 

Tendons, ligaments 

Loose, hyperextensiblc 

Short, strong 

Little motility 

Joints 

HjT3erextensible 

Lens 

Ectopia lentis, jmcropbakia 

Ectopia lentis, microphakia 
Present (cardiac f) 

Other defects of 

Present (cardiac) 

mesodermal origin 
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(araclinodactylic) and hyperplastic 
(brachydactylic) variants. Schmid 
also accepted the mesodermal theory 
of Weve and preferred to use the term 
dolichomorphy (type Marfan) and 
brachymorphy (type Marchcsani). 
The defect is presumed to originate in 
the first weeks of intrauterine life. 
Opinions differ as to the pathogenesis 
of the eye defect, inasmuch as the lens 
is ectodermal in origin. It is generally 
assumed that development of the lens 
is dependent upon development of the 
ciliary body which is largely of meso¬ 
dermal origin. The fetal lens is 
spherical. VogO^ and MarchesanT 
postulated that, with a defect in the 
ciliary body, there is a reduction in 
the normal tension on the zonular 
fibers and lens. Thus an arrest in the 
ciliary development could lead to a 
congenital spherophalda. Schmid,^ 
however, believes that grovdh of the 
microphakic lens is retarded owing to 
a defect in the perilenticular vascular 
tissue. Meyer and Holstein^ note that 
the symptoms of spherophakia were 
not present until late childhood. They 
postulate that, inasmuch as the lens 
also tends to assume a spherical shape 
in maximum accommodation, hyper¬ 
plasia of the ciliary body Avould have 
the same effect on the zonule and lens. 
Thus it might be conjectured that, 
paralleling the premature development 
and closure of the epiphyses, there is 
a precocious development of the meso¬ 
dermal tissues of the eyeball, uncom¬ 
pensated for by similar ectodermal de- 
A'elopment, resulting in spherophakia 
and glaucoma. 

In a series of 28 autopsied cases of 
IMarfan’s syndrome,® 89 per cent Avere 
found to have organic cardiovascular 
disease. Many patients had several or¬ 
ganic defects. Thirty-nine per cent 


had aortic cystic necrosis, 54 per cent 
had aortic aneurysms, and 35 per cent 
suffered from aortic insufficiency. If 
Marfan’s syndrome is a hypoplastic 
mesodermal defect, then the result of 
a defect in the cardiac elastic tissues 
Avould result in lesions of a "dilating” 
nature, i.e., insufficiency and aneurysm. 
If one further postulated the converse 
for the Marchesani or "hyperplastic” 
syndrome, one Avould expect cardiac 
lesions of a stenotic nature; our one 
case of pulmonary stenosis is compat¬ 
ible Avith this somewhat tenuous hy¬ 
pothesis. 

Heredity .—There seems to be gen¬ 
eral agreement that the Marchesani 
syndrome represents an hereditary de¬ 
fect. There are apparently different 
forms of brachydactyly, possibly Avith 
different forms of inheritance. In the 
cases reported by McNutt,^® there is 
an asymmetrical absence or reduction 
in the size of the various phalanges and 
metacarpals. He states that many, if 
not all, forms of hirman brachydactyly 
are the result of the same dominant 
autosomal gene Avith reduced pene¬ 
trance and varying expression. 
Brachydactyly is also described as a 
part of the syndrome in pseudohypo¬ 
parathyroidism and attributed to early 
fusion of the metacarpals.^^ 

Arachnodactyly Avith ectopia lentis 
seems to folloAV a dominant pattern of 
inheritance, as does brachydactyly^; 
however, spherophakia is probably re¬ 
cessive.^’ The appearance of incom¬ 
plete syndromes (forme fruste), either 
spherophakia Avith normal extremities 
or brachydactyly Avith normal eyes, 
suggests that mild brachydactyly rep¬ 
resents a heterozygous intermediate 
Avhile severe spherophakia (AAUth or 
Avithout brachydactyly) represent the 
homozygous recessive form.^’ *• ® The 
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occurrence of consanguinity in several 
of the families furtlicr favoi's a homo¬ 
zygous recessive genotype. 

The wcll-docuinenteci description of 
sixteen cases of tlic Marehesani syn- 
dromc over the past eighteen ycai*s 
establishes it as a dcfuiitc entity. The 
full syndrome offers no diagnostic dif¬ 
ficulties. jMost of these cases will prob¬ 
ably continue to be seen initially by 
the ophthalmologists because of the 
striking eye sjTnptoms. The ophthal¬ 
mologist who secs a child with high 
myopia and glaucoma will liavc to con¬ 
sider spherophalda as a possible cause. 
Similarly the pediatrician who sees a 
“brachymorphic” child will have to 
consider the Harehesani syndrome so 
that ophthalmologic investigations and 
supervision can be undertaken if the 
severe end results of untreated glau¬ 
coma are to be prevented. 

On the basis of investigations up to 
the present, admittedly not extensive, 
there is little evidence to implicate a 
systemic (hormonal) or neurological 
defect. The symmetrical musculo¬ 
skeletal involvement and bilateral eye 
changes suggest a congenital genetic 
defect. 

The unifying mesodermal dystrophy 
theory, although speculative and add¬ 
ing little to our understanding, docs 
provide a convenient framework for 
remembering the two contrasting syn¬ 
dromes, and might well be retained un¬ 
til further elucidating observations are 
made. 

SUJIMARY 

1. The JIarchesani syndrome, jfirst 
described in 1939, consists of short 
stature, brachydactyly, and spheroplia- 
kia, with associated myopia and glau¬ 
coma. 


2. The literature and previous eases 
arc 1 ‘cviewcd and two new eases in 
male siblings arc added to tlic four¬ 
teen already reported. 

3, TJic striking contrast and pos¬ 
sible relationship of the jMarclicsani 
sjmdrome to Marfan’s syndrome arc 
discussed. 
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SICKLE CELL DISEASE WITH SALMONELLA OSTEOMYELITIS 

Arthur R. Roberts, and Leland E. Hilburg, M.D., 

Los Angeles, Calif. 


F our eases of Salmonella osteomy¬ 
elitis are presented in ehildren with 
siekle cell disease. Osteomyelitis due 
to Salmonella is uncommon, and its as¬ 
sociation with sickle cell disease in 
these and previously reported eases is 
eonsidered to be more than eoinei- 
dental.^'“ 


CASE REPORTS 


Case 1.—R. S. (C.H. 58462), a 7- 
month-old Negro male, known to be 
homozygous for siclde cell disease 
(S/S), was admitted to Children’s 
Hospital with fever for twenty-four 
hours. Examination showed a febrile, 
irritable child with a slightly dis¬ 
tended abdomen and enlarged liver. 
The hemoglobin was 7.7 Gm. per cent, 
the leukocyte count 6,100, ivith 90 
per cent granulocytes. Five days after 
admission, swelling of the proxirnal 
phalanges was evident. Destructive 
changes in these areas and in the left 
acetabulum and right cuboid were 
noted radiographically. Material 
aspirated from the phalanges, as well 
as the blood cultures, yielded Salmo¬ 
nella sp. (Type BredenejU- The child 
was treated with oxjdetracyeline for 
six weeks with improvement. Tbvo 
months later Salmonella sp. (T 3 'pe 
Bredene30 '"'as recovered from the 
stool during an episode of diarrhea. 


■ Case 2.—R. B. (C.H. 36164), a 4- 
year-old Negro boy with known sickle 
cell disease, was admitted to Children's 
Hospital with fever and a painful 
swollen right first toe. The hemoglo- 


From the University of Southern California 
Sehooi of Medicine. Department of Pediatrics, 
T os Anireles Chiidren's Hospitai. and the De- 
nartment of Pediatrics. University of Cali¬ 
fornia School of Medicine. Los Angeles. Calif. 


170 


bin was 7.2 Gm. per cent, the leukocyte 
count 41,000, with 75 per cent granu¬ 
locytes. Salmonella sp. (T 3 ^pe Oran- 
ienburg) was recovered from the blood. 
A few days later focal destruction of 
the proximal diaphyses of the left 
fourth finger, the right first finger, and 
the left first metatarsal was evident by 
radiographs. Culture of the aspirated 
material 3 delded Salmonella sp. (Type 
Oranienburg). Uneventful recovery 
followed therapy with oxytetracycline, 
sulfisoxazole, and streptomycin. He 
was clinically well for one month, then 
developed bilateral lobar pneumonia 
and died. Salmonella was not cultured 
during this illness, and necropsy did 
not demonstrate osteomyelitis. 

Case 3.—S. W. (C.H. 116231), a 
15-month-old Negro female, known to 
be liomozygous for sickle cell disease 
(S/S), was admitted to Children’s 
Hospital because her left foot had be¬ 
come increasingl 3 '' painful during the 
preceding week. Examination dis¬ 
closed splenomegaty and a fluctuant 
swelling of the dorsum of the left foot. 
The hemoglobin was 9.1 Gm. per cent, 
and the leukoc 3 de count 13,500, with 
52 per cent granulocytes. The abscess 
was drained of thick green pus from 
which Salmonella, typliimurium was 
cultured. Two weeks later radio- 
graphic evidence of osteomyelitis of 
the left fifth metatarsal was present. 
The child was treated with tetracycline 
and sulfonamides and made an un¬ 
eventful reeover 3 L 

Case 4.—D.D. (U.C.L.A. 010-24-61), 
an 11-year-old Negro male, was ad¬ 
mitted to the U.C.L.A. Hospital be¬ 
cause of fever and pain in the left arm. 
The hemoglobin was 10.0 Gm. per cent, 
the leukocyte count 19,900, ^th 90 
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per cent granulocytes. Jlany target the head o£ the humerus. Salmonella 
and sickle cells were noted. Ilomo- sp. (Type Infantis) was recovered 
globin electrophoresis confirmed sickle from the blood. Purulent material as- 
ccll-hcmoglobin C disease (S/C). After pirated from the shoulder yielded the 




Fig-. 2.—Radiograph showing osteomyelitis of the left first metatarsal In Case 2. 


a week of fever the left shoulder be- same organism. Uneventful recovery 
came painful, and radiograph.s were followed treatment with chlorampheni- 
interpreted as showing epiphysitis of col, tetracycline, and streptomycin. 



3.—^Radiograph showing osteomyelitis 


of the left fifth metatarsal in Case 3 


Rig. 4.—Radiograph showing osteomyelitis of 
DISCUSSION 

We have reported 4 new cases of 
iteomyelitis due to Salmonella in pa- 
ents with sickle cell disease and sum- 
larized those previously reported in 
ables I and II. In addition to the 
ocumented cases, Salmonella osteo- 
lyelitis has been reported in Negroes 
dth incompletely studied anemia and 
ecurrent arthralgia.®’One ease of 
;almonella osteomyelitis occurred in an 
^rab with undiagnosed hemolytic ane- 
nia, and another in a Jamaican with 
iTidinas suggestive of siclde cell-hemo- 


f the head of the left humerus in Case 4. 

globin C disease.® Harvey^® presented 
32 cases of SclIvio'iibUQ' clwX&Td-csxiis 
osteomyelitis. Twenty-seven of these 
patients were Negroes, but the coinci¬ 
dence of sickle eell disease was not 
noted. Hodges’^ commented on 5 eases 
of sickle cell disease with osteomyelitis 
due to Salmonella paratyphi B. Van 
Oye,“ revieiving salmonellosis in the 
Belgian Congo, referred to fourteen 
salmonella cultures all isolated from 
osteomyelitis in Negroes with siclde 
cell disease. 
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Table I. Summary op Present Garb Repouts 


autuor 

1 patient 

! ORO.VNISM 

I SITE 

Roberts and Ililburgs 

7*nionth*old Negro male Salmonella sp. (Typo Phalanges, tarsal 
Hrcdcncy) 

15-month-old Negro female Salmonella iyplii- Metatarsal 

mariam 

4-ycaT-old Negro male Salmonella sp. (Type Phalanges, meta- 

Oranienburg) tarsal 

11-ycar-old Negrd male Salmonella sp. (Tj’po Humerus 

(S/C) Tnfantis) 

Table II. Case Reports of Sickle Cell Disease With Salmonella Osteomyelitis 

AUTHOR 

1 patient 

I oroanism 

1 SITE 

Diggs, Pulliam, and 
King,2^ (1937) 

One 

S. paratyphi 1> 

“Arthritis” 

Bureh35 (1919) 

15-year-oId Negro male 

S. paratyphi B 

Femur 

Wigh and Thompson^* 
(1950) 

ll-year-olil Negro male 

S. paratyphi B 

Multiple 

JInvor and PoblidaDc 
(1951) 

27-year-old Negro male 

Salmonella sp. (Type 
Montevideo) 

Knee 

Trniaman and 
Cliaoiplin57 (1951) 

14-moiith-old Negro female 

S. iyphimnrium 

Multiple 

Ehronpreis and 
Scluvingcrss (1952) 

T«o 

Salmonella sp. 

Femur 

fimithi (1953) 

0-year-old Negro male 
9-year-old Negro female 
20-year-oM Negro female 

S. chohraesuis 

S. paratyphi B 
“Paracolon’' 

Multiple 

Multiple 

Humerus 

Vandepitto et al.- 
(1953) 

9-raonth-oId Negro male 

15-nionth-oId Negro female 
2J-ycar oId Negro female 

6-ycar-old Negro male 

lI-ycar*old Negro male 

Salmonella sp. 

(T>Te Kisangani) 
S. typhimurUtin 

S. typhimuritim and 
others 

Salmonella sp. CTjt® 
Ivcopoldvilic) 

S. lyphimuriitm 

Metacarpal 

Multiple 

Phalanges 

Elbows 

Humerus, ribs 

Chorerais, Yannahos, 
andI3onta3 (1955) 

7-year-old Negro 

S. paratyphi 

Multiple 

Ellcnbogen, Eaim, and 
Grossraan39 (1955) 

27-month-old Negro 

Salmonella sp. (Tj’po Humerus, radius 
Montevideo) 

Goldcnbergis (1955) 

ll-year-old Sicilian (sickle 
cell-thalassemia disease) 

S. cntcritidis 

Multiple 

Hughes and CarrolD 
(1957) 

Negro male infant 
3-ycar-old Negro male 

3- year-old Negro male 

4- year-old Negro male 

S, typhimurium 

S. xchottmuelleri 
Salmonella sp. 

S. schottmiielleri 

Multiple 

Multiple 

Multiple 

Humerus 


Localization of Salmonella infection 
in bone is rare.®- Of 885 cases of 
osteomyelitis at the Los Angeles Chil- 
di’en’s Hospital, 3 were caused by Sal¬ 
monella. Tlicse 3 cliildrcn had sickle 
cell disease. Only 5 cases have been 


reported of sickle cell disease and oste¬ 
omyelitis caused by Micrococcus pyo¬ 
genes Tar. aureus."^'* In contrast, 26 
cases of Salmonella osteomyelitis with 
sickle cell disease arc presented in 
Tables I and II. 






174 


THE JOUKNAE OF PEDIATRICS 


E. S. and E. B. of Cases 1 and 2 
had dactjditis, S. AV. of Case 3 pre¬ 
sented with an abscess, and D. D. of 
Case 4 had a fever of unknown origin. 
The earlj^ radiographic changes did 
not distinguish osteom 3 >elitis from un¬ 
complicated siclde cell disease. Corti¬ 
cal Assuring, described by AA^gh^'* as a 
radiographic sign of osteomj'^elitis in 
sickle cell disease, was jiresent in later 
examinations. The difficultj’^ in differ¬ 
entiating sickle cell crisis with bone 
involvement from bone infection is ap¬ 
parent. Osteomjmlitis due to Sal¬ 
monella must be considered whenever 
the course of a patient with sickle cell 
disease suggests bone infection. 

Case 4, commencing as aseptic necro¬ 
sis of the head of the humerus, is the 
first report of sickle cell-hemoglobin C 
disease (S/C) complicated bj’’ Sal¬ 
monella osteomjmlitis. Goldenberg^'^ 
noted a ease of Salmonella osteomj’eli- 
tis in sickle cell-thalassemia disease. 
Smith and Conley^® stated that aseptic 
necrosis of the head of the humenis is 
common in sickle cell-hemoglobin C dis¬ 
ease (S/C), but unknown in homo- 
zj^gous sickle cell disease (S/S). 

Salmonella osteomj-elitis in siclde 
cell disease maj' be contrasted to Sal¬ 
monella osteomj^elitis in general. 
Trauma frequenth^ predisposes to 
Salmonella osteomj’elilis.®’ No ti'auma 
is evident in cases of Salmonella osteo¬ 
myelitis -with sickle cell disease. Jlost 
cases of Salmonella osteomjmlitis arc 
due to Salmonella paratyphi B and 
Salmonella clwleraesxiis.^’’ Perhaps 50 
per cent of infections with Salmonella 
choleraesnis localize in bones.’® On 
the other hand, osteomyelitis due to 
Salmonella in association with sickle 
disease is not caused bj^ a predominant 
species. Alultiple foci are found in 
15 per cent of eases of Salmonella 


osteomyelitis® and, in contrast, in 65 
per cent of those complicated by sickle 
cell disease (Table II). 

Salmonella infections are usually 
manifest as enteritis or less commonly 
as hematogenous spread to bone or 
other organs.’”’ Surgeiy of the 

intestinal tract increases the apparent 
incidence of Salmonella infections.^” 
Similar^', injurj* to the intestine from 
sickle cell thrombosis maj’ allow easy 
passage of Salmonella into the blood 
stream ■with activation of infection. It 
has been reported that Salmonella 
linger in bone marrow long after other 
sites are sterile.”’’ ”” A^andepitte” be¬ 
lieves that local bone changes allow 
proliferation of previouslj^ dormant 
medullary foci of Salmonella. The 
changes in bone resulting from throm¬ 
bosis, infarction, and fibrosis found in 
sickle cell disease have been discussed 
ly Caffey”® and others.’'*’ ”■* Transient 
Salmonella bacteremia maj’^ thus local¬ 
ize infection in bone injured by sickle 
cell disease. 

•SUMMARY 

A more than coincidental associa¬ 
tion between Salmonella osteomyelitis 
and sickle cell disease is suggested bj’ 
our 4 cases and a review of the cases 
prcviouslj’ reported. 

AVe postulate that the bone changes 
caused by sicklemia maj’ result in Sal¬ 
monella osteonyelitis from previously 
dormant medullarj’ organisms or from 
transient bacteremia. 
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ACUTE LEUKEMIA AND MONGOLISM 
Report op Two Cases 

Wataeu W. Sutow, M.D., and Virginia C. Welsh, M.D. 
Houston, Texas 


T WO recent reports independently 
have emphasized anew the possible 
biological significance of the simulta¬ 
neous occurrence of acute leuliemia and 


Two of these children had definite 
stigmata of mongolism. The case his¬ 
tories of these two patients are pre¬ 
sented. 


mongolism in children. Krivit and 
Good^ published data on five eases in 
which acute leukemia and mongolism 
were found together. Of these five 
cases, four were seen within a one-year 
period. The authors calculated that 
the chance occurrence of a single leu¬ 
kemia-mongolism combination was 
1/10,000,000, “an experience to be an¬ 
ticipated in Minnesota once in 50 to 
100 years.” In a survey of the clini¬ 
cal records of 255 children with the 
diagnosis of mongolism, Merrit and 
Harris^ found four instances in which 
acute leukemia developed. They con¬ 
cluded that among these children the 
incidence of leukemia was “much 
higher than in the general popula¬ 
tion.” 

The clinical infrequency of these 
combinations and their extremely high 
statistical significance indicate the de¬ 
sirability of documentation and re¬ 
porting of all such cases. In a three- 
year period between July, 1954, and 
June, 1957, the bone marrow diagnosis 
of acute leukemia was made in 56 
patients 14 years of age and under at 
The University of Texas iil. D. Ander¬ 
son Hospital and Tumor Institute. 


■prom the Section of Pediatrics. Depart¬ 
ment of Medicine. The University of Texas 
"r U Anderson Hospital and Tumor Insti¬ 
tute. Texas Medical Center. 


CASE REPORTS 

Case 1.® —^A 22-month-old white girl 
was admitted on Dee. 14, 1955, "with 
a history of loss of appetite and de¬ 
creased activity beginning 2% months 
previously. Possibility of an upper 
respiratory infection was suspected 
and the child was initiallj’^ treated 
with antibiotics. Leg pain developed 
and the child stopped placing and 
walking. The patient was admitted 
to a nearby hospital, where anemia 
was noted. On the basis of a subse¬ 
quent bone marrow biops 3 ’', diagnosis 
of acute lymphocytic leuliemia was 
made on Nov. 23, 1955. The child re¬ 
ceived two transfusions and four dajhs 
of 6-mercaptopurine therapy before 
transfer to this hospital. 

Past History .—This was the first 
child of an 18-year-old mother and a 
22-jmar-old father. There was no con¬ 
sanguinity between the parents. Nei¬ 
ther parent had received radiation 
therapy. Pregnancy was uncompli¬ 
cated. The patient weighed 7 pounds 
2 ounces at birth. General physical 
and mental development was retarded, 
but otherwise no significant complaints 
were noted m the past medical history. 

Physical Examination .—T h e pa¬ 
tient was a pale-appearing, white girl 
with mongoloid facies. Several pe- 
techiae were noted on the legs. Fon¬ 
tanels were open. Generalized adenop- 
athj* was present. The eyes were 

•Referred by Dr. G. Daeschner. Houston, 
Texas. 
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slanted and epicanthic folds M’crc pres¬ 
ent. Dentition consisted of four up¬ 
per and four lower teeth. The spleen 
was palpable 4 cm. and liver 5 cm. 
below the costal margins. Both little 
fingers were curved. Joints wei'c hy- 
perestcnsible and museulatui*e was 
generally flabby. Head eirciimfcrcncc 
was 40.3 cm., head length 13.2 cm., 
head width 11.4 cm. Body weight 
was 9.4 Kg., body length 80 cm. 

Hematologic Data .—The blood find¬ 
ings were as follows: hemoglobin 12.4 
Gm., red blood cells 4,120,000, plate¬ 
lets 30,000, reticulocytes 0.6 per cent, 
white blood cells, 2,000; differential: 
segmented neutrophils C per cent, stabs 
4 per cent, normal lymphocytes eighty- 
six per cent, monocytes one per cent. 
Iiasophils one per cent, atypical 
Ijnnphoeytes two per cent; blood type 
0, Rh positive. Bono marrow study 
showed almost complete replacement 
of normal elements by lymphoblasts 
and immature lymphocytes. Vciy few 
granulocytes or normoblasts were 
noted. No megakaryocytes were seen. 
Diagnosis of acute lymphocjiic leu¬ 
kemia was made. 

Lahoraforrj Daf a .—Ur i n a 1 ysis 
showed no abnormal findings. Kline 
exclusion test for syphilis gave nega¬ 
tive results. Total serum iirotciii wa.s 
6.5 Gra., with 4.8/1.7 A/G ratio. 
Examination of the stools revealed no 
ova or parasites. 

X-ray Studies .—Definite leukemic 
destruction of bone W’as noted in both 
tibias, both femurs, both humeri, and 
pelvis. Over-all skeleton appeared dc- 
ossified. A probable destructive proc¬ 
ess also involved the basisphenoid. 
Middle phalanx of each little finger 
w'as hypoplastic. Hypopla.sia of tlic 
nasal bone was also apparent. Lung 
fields showed some exaggeration of the 
vascular markings, hut no frank in¬ 
filtration or consolidation -was noted. 
Skeletal age was assessed at 12 
months. 

Clinical Course .—On 6-mercapto- 
purine, transfusions and s 3 'mptoniatic 
theraiiy, a fairly satisfactoiy clinical 
remission and a partial hematologic 


i*emission ivcrc maintained for approx¬ 
imately one month. Subsequent ther¬ 
apy with adrenal steroids and A meth- 
opterin did not significantly alter the 
course of the disease. The clinical 
picture was complicated by the occur¬ 
rence, in succession, of mouth ulcers, 
tlirusli, diarrlieic episodes, and urinary 
tract infection. Thrombocytopenia, 
bleeding tendency, and anemia per¬ 
sisted. Terminally, there was an 
abrupt rise in white count with cells 
consisting predominant^' of blast cells. 
The child died on May 7, 1956. 

Autopsy .—Tliis 24-month-old wliitc 
girl witli mongolism measured 32 
inches in length and W'eighed 24 
pounds. Lymph nodo.s in cervical, 
axillary, and inguinal regions were 
slightly enlarged. Eyes showed epi- 
eantliu.s and pale conjunctivac. Month 
revealed irregular dentition. Abdo¬ 
men W'a.s protuberant with prominent 
superficial veins. Skin showed 
marked pallor with pinhead-sized 
pctochiac scattered over the abdomen 
and antci'ior chest wall. The little fin¬ 
gers were incun’ed. The lymph nodes 
of the mediastinum, mesentery, and 
retroperitoneal groups •were enlarged. 
The liver weighed 410 grams; its 
cut surface bulged and the acinar 
marks were obscured. A tumor nodule, 
round in shape, mea.snring 3 by 2 cm. 
w'as located in tlic right lobe of the 
liver near the right triangular liga¬ 
ment. The nodule showed firm con¬ 
sistency and w’as of grajush-pink color. 
TJic spleen •weighed 45 grams. The cut 
.surface w-as dark purple and firm in 
consistency. The right kidney w'eighed 
48 grams, left kidney 46 grams. Cut 
surface showed firm grayish yellow’ 
pattern. Design of medullary sub¬ 
stance w'as clear. Several foci of 
hemorrhagic infiltration were located 
in the w’all of tlie stomach and small 
intestines. Heart showed no anoma¬ 
lies, Microscopically, a tremendous 
amount of leukemic infiltration was 
noted in the liver. This infiltration 
appeared to be primarily around the 
portal triads. Leukemic infiltration 
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was also noted in the kidneys, lungs, 
and beneath the endocardium of the 
heart. 

Case 2.*—16-month-old white girl 
was admitted on hlay 22, 1957, with 
a history of pallor first noted two 
months before admission. The child 
had become less active and more ir¬ 
ritable. “Anemia” was found and 
iron therapy was instituted by the 
family physician. Four weeks before 
admission, the child had a question¬ 
able commlsive episode. Intermittent 
fever developed and a week later the 
child stopped walking. Appetite be¬ 
came poor. Over the week preceding 
admission, she developed generalized 
edema. 

Past History. —This is the fifth child 
of a 37-year-old mother and the ninth 
child of a 56-year-old fatlier, both of 
whom have been married iiefoi’c. 
There is no consanguinity between the 
parents. Neither parent has received 
any radiation therapy. The mother 
had vaginal “spotting” beginning 
about the third month and recurring 
occasionally throughout the preg¬ 
nancy. About the third month the 
mother also had a “virus infection” 
with high fever and cough, but no 
rash. The child weighed 6 pounds at 
birth; cyanosis was prominent and 
resuscitation was somewhat difScult. 
There is a histoiy of .iaundice in the 
baby which was noted at 6 weeks of 
age and lasted about one month. Mo¬ 
tor and mental development has been 
noticeably retarded “two months or 
so behind the other children.” 

Physical Examination. —The patient 
was an acuteh^ ill, irritable child with 
characteristic mongoloid facies. 
Marked pallor and generalized edema 
were present. No jaundice, no 
bruises, and no petechiae were noted. 
LjTuph nodes measuring 0.25 to O.p 
cm. in size were palpable in the cervi¬ 
cal, axillary, and inguinal areas. 
Palpebral fissures were obliquely 
slanted. Epieanthic folds were promi¬ 
nent. The eyes appeared small and 

• bj' I?r. C. San Antonio, 

Texas. 


were set widely apart across a de¬ 
pressed nasal bridge. The head was 
braehycephalic with somewhat flat¬ 
tened occiput. A Grade II s 3 ^stolic 
heart murmur was heard over the en¬ 
tire preeordium. The area of cardiac 
dullness was enlarged to percussion. 
The liver extended 7.5 cm. and the 
spleen 7 cm. below the costal margins. 
The fingers were short and stubby. 
All the joints ivere hjqierextensible 
and the muscles felt fiabhjx 
Anthropometric Data. —^Bodj^ length 
was 73 cm. and bodj’- weight 9.1 Kg. 
Head circumference measured 42.8 
cm., head length 14.4 cm., and head 
width 11.8 cm. Skeletal age was as¬ 
sessed at seven months. 
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Hematoloyic Data. —The blood find¬ 
ings were as follows: hemoglobin 6.3 
Gm., platelets 20,000, white blood cells, 
13,300, reticulocytes 7.0 per cent; dif¬ 
ferential: 28 per cent segmented 

neutrophils, 8 per cent stab neutro¬ 
phils, 22 per cent normal Ij^mphocytes, 
10 per cent monocytes, 1 per cent 
mj'elocytes, 31 per cent blasts. Marked 
hypochromia and anisoc.yto.sis were 
noted. Few target cells and many 
macrocytic red cells were seen. There 
were 673 nucleated red cells per 100 
white cells in the peripheral smear. 
Blood tj'pe was A, Rh positive. Bone 
marrow differential ivas as follows: 
granulocjUic series 6 per cent, red cell 
series 32 per cent, nomal bunpho- 
cjdes 10 per cent, blasts and leukemic 
cells 52 per cent. The hematologist 
felt that the extremely hjqjerplastie 
marrow showed a verj”^ unusual pat¬ 
tern. This was characterized b.v h 3 'per- 
plasia of immature reticuloendothelial 
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elements, of myeloblasts, and of im¬ 
mature erj’throcytic elements. The 
erythrocytic elements were of abnor¬ 
mal morphology, although prjinarilj' 
normoblastic in type. No megakaiyo- 
cylcs were seen. The diagnosis of 
acute mj'eloblastic leukemia was made 
although the possibilit}' of “eiy’thro- 
leukemia'^ was also considered. 

Laboratory Dai a .—TJ r i n a 1 y s i s 
showed no abnormal findings. Blood 
urea nitrogen was 23 mg. per cent, 
uric acid 5.72 mg. per cent. Serologi¬ 
cal test for S 3 T)hilis gave a negative 
reaction. 

X-ray Studies .—Lung fields showed 
no abnormalities. Heart appeared 
generally enlarged. Bone survey re¬ 
vealed no abnormalities. No anoma¬ 
lies of the facial bones or of tlie bones 
of the hand were scon. 

Clinical Course .—Treatment with G- 
mercaptopurine-DON combination was 
started. The clinical picture stabilized 
rather promptly. At the time of last 
examination (June 8, 1957) the child 
was in fair clinical remission and was 
hegirming to show hematologic re¬ 
sponse to therapy, 

COMMENTS 

The pathogenesis of acute leukemia 
in children is unkno^\'n. While it is 
recognized that ionizing radiation is 
leukemogenic,® radiation as tlic prob¬ 
able etiologie factor can be established 
only in the veiy exceptional instance 
of acute leukemia among childi’cn."*’ ® 
Experimentally, other agents such as 
carcinogenic hydrocarbons and esti’o- 
genic hormones induce leukemia in 
certain animals. Genetic strain, hor¬ 
mones, age, and other factors influence 
the incidence of leukemia in these ani¬ 
mals.® Animal data, however, cannot 
be used directly to explain human 
leukemia.^ 

The cause of mongolism, too, is 
obscure. It has been postulated that 


teratogenic factoi-s acting on the or¬ 
ganism between the sixth and ninth 
weeks of fetal life produce the various 
stigmata of mongolism.® This hy¬ 
pothesis is based on experimental ob- 
ser\’ations that specific developmental 
defects follow when deleterious in¬ 
fluences act at specific developmental 
stages. Evidence for this “time 
specificity “ of teratogenic effects has 
been reviewed by Wilson.® As a corol- 
laiy it is presumed that the presence 
of certain developmental defects indi¬ 
cates the action of a teratogenic agent 
at a particular developmental period. 
Tlie synclironism of associated ana¬ 
tomic malformations in mongolism do 
suggest a common teratogenic zone on 
the developmental time scale.® 

The coincident occurrence of the 
two conditions in numbers far exceed¬ 
ing the statistically expected frequency 
arouses speculation that the deleteri¬ 
ous stress leading to developmental 
anomalies of mongolism also trigger the 
maldcvclopmcnt of the blood dyscrasia. 
Suggestions along this line have been 
made in the earlier sporadic case re¬ 
ports.*®' ** Such a contention receives 
strong support from tabulations of re¬ 
ported data (Table I), In G out of 
20 instances the leukemia occurring 
concomitantly with mongolism is of 
the congenital t} 7 )e. The rarity of 
congenital leukemia is emphasized by 
the study of Dalgaard and Kass*® who, 
in their extensive survey of the litei*a- 
ture from 1888 to 1955, accumulated 
data on 52 cases of “congenital leu¬ 
kemia” from 44 published reports, in¬ 
cluding their own. Of these, only 34 
cases satisfactorily fulfill the diagnos¬ 
tic criteria set up by the authors. The 
probability of the chance occurrence, 
therefore, of even a single ease of 
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was also noted in the kidneys, lungs, 
and beneath the endocardium of the 
heart. 

Case 2.*—A 16-month-old white girl 
was admitted on May 22, 1957, with 
a history of pallor first noted two 
months before admission. The child 
had become less active and more ir¬ 
ritable. “Anemia” was found and 
iron therapy was instituted by the 
family physician. Four weeks before 
admission, the child had a question¬ 
able commlsive episode. Intermittent 
fever developed and a week later tlie 
child stopped walking. Appetite be¬ 
came poor. Over the week preceding 
admission, she developed generalized 
edema. 

Past History. —This is the fifth child 
of a 37-year-old mother and the ninth 
child of a 56-year-old father, both of 
whom have been married before. 
There is no consanguinity between the 
parents. Neither parent has received 
any radiation therapy. The mother 
had vaginal “spotting” beginning 
about the third month and recurring 
occasionally throughout the preg¬ 
nancy. About the third month the 
mother also had a “virus infection” 
with high fever and cough, but no 
rash. The child weighed 6 pounds at 
birth; cyanosis was prominent and 
resuscitation was somewhat difScult. 
There is a history of jaundice in the 
baby which was noted at 6 weeks of 
age and lasted about one month. Mo¬ 
tor and mental development has been 
noticeably retarded “two montlis or 
so behind the other children.” 

Physical Examination. —The patient 
was an acutely ill, irritable child with 
characteristic mongoloid facies. 
Marked pallor and generalized edema 
were present. No jaundice, no 
bruises, and no petechiae were noted. 
Lymph nodes measuring 0.25 to 0.5 
cm. in size were palpable in the cervi¬ 
cal, axillary, and inguinal areas. 
Palpebral fissures were obliquely 
slanted. Epicanthic folds were promi¬ 
nent. The eyes appeared small and 

•Referred by Dr. C. Nati, San Antonio. 
Texas. 


were set widely apart across a de¬ 
pressed nasal bridge. The head was 
brachycephalic with somewhat flat¬ 
tened occiput. A Grade II systolic 
heart murmur was heard over the en¬ 
tire preeordium. The area of caz-diae 
dullness was enlarged to percussion. 
The liver extended 7.5 cm. and the 
spleen 7 cm. below the costal margins. 
The fingers were short and stubby. 
All the joints were hyperextensible 
and the muscles felt flabby. 

Anthropometric Data. —^Body length 
was 73 cm. and body weight 9.1 Kg. 
Head circumference measured 42.8 
cm., head length 14.4 cm., and head 
width 11.8 cm. Skeletal age was as¬ 
sessed at seven months. 
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Hematologic Data. —The 

blood find- 


ings were as follows: hemoglobin 6.3 
Gm., platelets 20,000, white blood cells, 
13,300, reticulocytes 7.0 per cent; dif¬ 
ferential : 28 per cent segmented 

neutrophils, 8 per cent stab neutro¬ 
phils, 22 per cent noimal lymphocytes, 
10 per cent monoejfies, 1 per cent 
mj’-elocytes, 31 per cent blasts. Marked 
hj-pochromia and anisocytosis were 
noted. Few target cells and many 
macrocytic red cells were seen. There 
were 673 nucleated red cells per 100 
white cells in the periphei’al smear. 
Blood type was A, Rh positive. Bone 
marrow differential was as follows: 
gi'anuloeytic series 6 per cent, red cell 
series 32 per cent, normal lympho¬ 
cytes 10 per cent, blasts and leuliemic 
cells 52 per cent. The hematologist 
felt that the extremely hyperplastic 
marrow showed a very unusual pat¬ 
tern. This was characterized by hyper¬ 
plasia of immature reticuloendothelial 
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SUMMART 

Clinical information is reported on 
two children in whom acute leukemia 
and mongolism occurred simultane¬ 
ously. 

ADDENDUM 

A second report by Krivit and Good 
(A. JI. A. J. Dis. Child. 94: 289,1957) 
further emphasizes the possible signifi¬ 
cance of the simultaneous occurrence 
of acute leukemia and mongolism. 
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GAEGOYLISM 

(Hurlee’s Syndrome; Lipochondrodystrophy; Dysostosis Multiplex) 
Report of Two Cases in Negroid Children 
Eoselyn Payne Epps, M.D., and Roland B. Scott, M.D., Washington, D. C. 


G AEGOYLISM is a rare hereditary 
disorder characterized by bizarre 
skeletal deformities and the presence 
of an abnormal storage substance 
which may be present in the brain, 
cornea, liver, spleen, lymph nodes, and 
other organs of the body. The first 
report of the skeletal deformities was 
made bj’^ Hunter^ in the Proceedings of 
the Royal Society of Medicine, in 1917. 
The first description of the complete 
syndrome, however, including evidence 
of abnormal storage, was made in 1919 
by Hurler* in Munich. 

The disease is world-wide in distri¬ 
bution and occurs in all races. Mc- 
Kusick* however, commented on the 
rarity of reported cases in the Negro. 
Hubeny and Delano^ reported a case 
in a male Negro child in 1941 and 
Townsend-Coles* reported 3 cases of 
the disease in Northern Sudanese na¬ 
tives. 

Recently, two brothers with the dis¬ 
ease were admitted to this hospital. 
Because of the rarity of reported cases 
in the Negro, these eases are presented. 


CASE REPORTS 


Case 1.—A. McD., a 3i/^-year-old 
male, was admitted on June 26, 1956, 
for diagnostic studies. He was born 
Nov. 27, 1952. The mother’s health 
was good during the pregnancy. De¬ 


■prom the Department ot Pediatrics of 
Howard University College of Medicine and 
the Pediatric Service of Freedmen s Ho.spital. 


livery was spontaneous and without 
complications. Weight at birth was 
3.54 kilograms. The father was 22 
years old and the mother was 26 years 
old at the time of his birth. There are 
two siblings—a girl, 2 years of age, in 
good health; and a boy, 15 months of 
age, who is retarded and anemic (Case 
2). The mother was in her fourth 
pregnancy at the time of the patient’s 
admission, and while he was hospita¬ 
lized gave birth to a premature male 
who appeared normal. 

At 9 months of age, the patient sat 
alone; he walked at 17 months. The 
mother states that, at 6 months of age, 
he began to say monosyllabic words 
to indicate his needs. This, however, 
ceased at 10 months of age, after an 
attack of pneumonia, and he had not 
talked since. His appetite has always 
been good. He has received multiple 
vitamin supplement in his diet since 
the age of 214 weeks. His weight at 
1 year was 11.36 kilograms. 

He had experienced frequent ill¬ 
nesses since he was 7 months old. At 
that time, he was hospitalized for a 
bilateral inguinal herniorrhaphy. Two 
weeks following operation, he devel¬ 
oped pneumonia. At 114 years of age 
he developed “asthma.” Since the 
age of 10 months, he has had frequent 
respiratoiy infections. Six months 
prior to admission, the parents were 
told that he had an enlarged heart and 
liver. 

According to the mother, the patient 
had presented a problem in discipline 
at home. He was disobedient and 
showed no regard for authority. At 
night, he often awoke screaming at 
imaginarj' objects. 
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Physical Findings .—Tlic patient was 
a woll-devclopccl, wcll-noufishcd male 
with a large body structure (Figs. 1 
and 2). Anthropometric measurements 
arc presented in Table I. Jlild oxy- 
cephalj’ was present. The solerac were 
dark and mottled. The bridge o£ the 
nose was flattened. A thick white 


fully extended. The hands and feet 
were broad and short. The lingers 
tvere held in flexion and could not bo 
fullj’ extended (Pig. 3). When stand¬ 
ing, the patient often swayed from 
side to side and assumed a crouching 
position. There was a tendency to walk 
on the toes. 



Fiff. 1.—Photo^aph of the patients and their normal sister. Case 1 Is Illustrated In O 
and Case 2 Is depicted in A. Note the short appearance of the necks. Mild oxycephaly Is 
demonstrated In the boy on the right (Case 1). 


nasal discharge was present. The tcctli 
were small with wide spaces between 
tlicm. The tonsils were slightly en¬ 
larged. The neck was short so that 
the head appeared to rest directly on 
tlie shoulders. i\Iild cardiomegaly was 
present but no cardiac murmur or 
arrhythmia was elicited. 

The abdomen was markedly en¬ 
larged. Bilateral inguinal hernior¬ 
rhaphy scars were present. The liver 
could be percussed 5 cm. below the 
right costal margin and the spleen was 
palpable. The .slioulders could not be 
fully abducted. The Imces and elbows 
were partially flexed and could not be 


Laboratory Studies .—The w h i t e 
blood cell count was 5,200 per cubic 
millimeter, hemoglobin 12.3 Gm. per 
100 ml., hematocrit 40 per cent and 
oiythrocyte sedimentation rate 10 mm. 
in one hour. A differential count 
showed 38 per cent leukocytes, 29 per 
cent large lymphocytes, 12 per cent 
small lymphocytes, 19 per cent mono- 
C 3 d;cs, 3 per cent eosinophils, and 4 per 
cent basophils. A bone marrow speci¬ 
men was essentially normal. The 
serological test for syphilis was nega¬ 
tive. Urinalysis was within normal 
limits. Other blood examinations are 
presented in Table II. 
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FIjj. S.—Lateral view of the two patient? and their normal sister, showing the enlarged 
abdomens and partial flexion of the knees. Case 1 Is illustrated in C and Case 2 in A. 


Slit-hinip examination of the eyes 
revealed no inclusion bodies or opaci¬ 
ties. The electrocardiogram and elec¬ 
troencephalogram were normal. 

Psychogalvanic skin resistance au¬ 
diometry indicated normal end organ 


function on the right and some im¬ 
pairment on the left. He did not re¬ 
spond normally to environmental 
sounds. Ear, nose, and throat exami¬ 
nation showed no gross abnormality 
that might cause the hearing or speech 


Table II. Blood Chemistry Detbrminatioxs in Case 1 


•10 mg. per 300 ml. 

83 mg. per 300 ml. 

6.29 Gm. per 100 ml. 

•1,30 Gra, per IQO ml. Ratio 2.14 
1.90 Gm. per 100 ml. 


Nonprotem nitrogen 
Glucose 
Total protein 
Albumin 
Globulin 
Calcium 

Inorganic plio.?phorus 

Sodium 

Potassium 

Protoin-bouml iodine 

Icterus index 

Cholesterol, total 

Cholesterol, caters 

Cephalin flocculation 

Glutamic exaloacetic traii^’amiiiase 

Plasma protein (paper electrophoresis) 


8.85 mg. per 100 ml. 

4,06 mg. per 100 ml. 

141.0 mEq. per liter 
4.8 mEq. per liter 
PS per 100 ml. 

3.0 units 

239 mg. per 100 ml. 

112 mg. per 100 ml. 

2 plus in 24 hours; 4 plus in 48 hours 
24 units 

Albumiu 58.6% 

Alpha globulin 11.0% 

Beta globulin 17.1% 

Gamma globalin 13.4% 
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Fig:. 3.—Note the flexion of the terminal phalanges in Case 1 (.4) and Case 2 (O), compared 

with normal sibling (B). 
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defect. Psychometric studies indicated 
that tlic i)aticnt’s mental age -was about 
1 year. 

A section of liver was obtained for 
])iopsy. Jlicroseopic examination 
showed distention of the cytoplasm of 



Fig. 6.—Lateral view of roentgenogram of 
the spine (Case 1). Arrow indicates h^iio- 
piastlc twelfth dorsal vertebra. 



Fig. 6 —Roentgenogram of the hands (Case 
1). The metacarpal bones are irregular in 
.shape and tend to be pointed at their proximal 
ends. 


the hepatic plate colls by a finely 
vacuolated material which in many 
areas was dis.solvcd out by fonnalin 
(Fig. 4). The vacuolated material 
gave negative results to fat stain (Su¬ 
dan IV). There was increased fibrosis 
within the portal triads. Itlasson’.s 
stain showed an increased amount of 
collagen in the portal triads and these 
sometimes extended to adjacent portal 
triads producing pscudolobules. 

lloentgcnoJogic Findings. —Examina¬ 
tion of the ciicst disclo.scd a ribbon¬ 
like appearance of the ribs, whicli 
varied in size and shape. The cardiac 
.sillioucttc was enlarged and tlicre was 
mild congestion of the lungs. Tim 
twelfth dorsal vertebra showed a slight 
loss of substance from its anterior 
superior aspect which was associated 
with a slight degree of sclerosis (Fig. 

5) . There was evidence of sclerosis 
involving each luimerus. Each radius 
and ulna appeared osteoporotic. Typi¬ 
cally, the metacarpal bones were broad 
and pointed at the pro.ximal ends (Fig. 

6) . No roentgenogrnphic evidence of 
rickets was present. 

Case 2.—JI. McD., a 15-month-old 
male, was admitted on Sept. 5, 1956. 
He is the brother of the patient pre¬ 
sented in Case 1 and was brouglit to 
the hospital for study. The patient 
was born in tlie home and weighed 
2.0 kilograms at birth. The mother 
was ^‘anemic” during this pregnancy 
and took multiple vitamins and a spe¬ 
cial diet. Shortly after birth, he de¬ 
veloped diarrhea and an upper rc- 
spiratoiy infection and was ho.spital- 
ized for 15 daj's. At 2 months of ago, 
lie was operated upon for an incar¬ 
cerated inguinal hernia. He also re¬ 
ceived treatment periodically for bron¬ 
chiolitis, anemia, malnutrition, and 
otitis media. 

The patient sat at 13 months. He 
could not stand alone, walk, or say any 
woi’ds at 15 montlis. His appetite was 
good but he would accept only strained 
foods. According to information sup¬ 
plied by the mother, multiple-vitamin 
supplement was not added to the diet 
until the child was 1 year of age. 
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Physical Findings .—The patient was 
a fairly well-developed, well-nourished 
15-inonth-old male, who appeared alert 
and observant. His weight on admis¬ 
sion was 9.9 kilograms. Pertinent 
body measurements arc presented in 
Table I. The forehead was prominent 
with protruding temporal bones. The 
bridge of the nose was flat and crusts 
were present in the nares. The eyes 
were essentially normal. The neck was 
short and thick (Pigs. 1 and 2). The 
chest was symmetrical with some flar¬ 
ing of the lower rib margins. Harsli 
breath sounds were heard throughout 
the lung fields. The point of maximal 
impulse of the heart Avas located in 
the fifth intercostal space to the left 
of the midclavieular line. No mui-mur 
was heard. The abdomen protruded. 
A right inguinal herniorrhaphy scar 
was noted. The spleen was enlarged 
7 cm. beloAv the left costal margin. He 
tended to hold his hands in a claw-like 
position (Fig. 3). The feet were broad. 
The patient’s arms could not be fully 
extended at the elbow and there Avas 
limited abduction at the shoulder 
joints. There Avas partial flexion of the 
knees (Pig. 2), Both testes Avere in 
the scrotal sac. Phimosis Avas present. 
A fine lanugo-like fuzz Avas present 
over the body. 

Laboratory Stndies .— The av h i t e 
blood cell count Avas 5,600 per cubic 
millimeter, hemoglobin 9.3 Gm. per 
100 ml., hematocrit 33 per cent, and 
erj’throeyte sedimentation rate 35 mm. 
in one hour. The serological test for 
syphilis Avas negatwe. Other blood 
studies are presented in Table III. 
Urinalj’sis slioAA'ed no abnormalities. 
Slit-lamp examination of the cornea 
failed tc disclose opacities or inclusion 
bodies. The electroencephalogram and 
electrocardiogram AA'ere normal. 

Roentgenologic Findings .—The pa¬ 
tient’s second, third, fourth, and fifth 
metacarpal bones Avere somcAAdiat irreg¬ 
ular and somoAA'hat pointed at the 
proximal ends. The chest shoAved rib¬ 
bon-like ribs AA-ith variation in size and 
shape. The cardiac silhouette Avas en¬ 
larged. There Avas no roentgenographic 
CAudence of rickets. 


DISCUSSION 

The occurrence of the disease in 
siblings, especially brothers, is not an 
uncommon finding. The appearance of 
the disorder in children of apparently 
normal parents suggests that the lat¬ 
ter may be carriers of a single reces¬ 
sive gene. Washington^- pointed out 
that, for carriers of such a gene to 
transmit the disease, they must marry 
other carriers. This accounts for the 
rarity of the disease in the general 
population except Avhen there is pa¬ 
rental consanguinity. By this mode 
of inheritance males and females are 
equally affected. In order to explain 
the preponderance of affected males 
in published series, a sex-linked form 
of inheritance has also been proposed 
for some cases. 

The tAvo boys described in this re¬ 
port are representative of gargoylism 
in childhood. Pcav, if any, affected 
individuals shoAV all the reported char¬ 
acteristic signs of the disease® (Table 
IV). Some of the cases are atypical 
and wide vai’iations (forme fruste) 
have been reported.^ The differential 
diagnosis of any given case, therefore, 
AAmuid depend largelj"^ on the predomi¬ 
nating signs and symptoms. 

Gargoylism is often mistaken for 
cretinism since the stunted groAAdh, 
the retarded mental development, the 
shortness of the extremities, and the 
appearance of the hand form a syn¬ 
drome Avhich resembles cretinism on 
superficial examination. The abnor¬ 
malities of the bones seen in the roent¬ 
genogram, enlargement of the spleen 
or liver, and cloudiness of the cornea 
make the diagnosis of gargoylism pos¬ 
sible. 

Morquio’s disease is similar, AA'ith 
dAvarfism, atA^pieal facies, and various 
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hypospadias, cleft palate, cryptorchid¬ 
ism, micrognathia, and mental de¬ 
ficiency. However, clouding of the 
cornea and evidence of abnormal stor¬ 
age are not present. 

Some of the other conditions to be 
differentiated from gargojdism are ju¬ 
venile amaurotic idiocy, congenital 
syphilis, and craniofacial dysostosis of 
Crouzon. 

Bone lesions have been present in all 
reported cases. In about 75 per cent 
of the reported cases there has been 
evidence of corneal clouding.’® Jack- 
son® concluded that the diagnosis rests 
essentially on the presence of coexistent 
characteristic osseous lesions along with 
evidence of an abnormal storage sub¬ 
stance such as corneal clouding, mental 
defect, or hepatosplenomegalJ^ 

Victims of this disease appear to be 
particularly susceptible to acute re- 
spiratoiy infections, and bronchopneu¬ 
monia is a chief cause of death. The 
exact chemical nature of the storage 
substance is not clear. It has been 
variously described as being lipid or 
glycolipid, complex polysaccharide 
(glj^cogen), or glycoprotein.” There 
was a slight increase in the beta glob¬ 
ulin fraction of the serum proteins in 
our cases. There is no effective treat¬ 
ment for the sjmdrome. 

SUMMARY 

Because of the rarity of reported 
cases of gargoylism in the Negro, the 
cases of two brothers with this disease 
are presented. The pathological find¬ 
ings in the liver of one of the patients 
are also reported. A discussion of the 
differential diagnosis is given. 


Appreciation is expressed to Ur. Allan E. 
Walker, Jr., Director of the Hearing and 
Speech Clinic, Children’s Hospital, who pro¬ 
vided facilities for obtaining the psychogal¬ 
vanic skin resistance audiometry; to Dr. 
Frank B. Johnson and Dr. S. Rosen (Armed 
Forces Institute of Pathology) and Dr. Mor¬ 
ris Weinberger (Department of Pathologj’, 
Howard University College of Medicine) 
wlio gave assistance in the preparation of 
histopathological illustrations; and to Dr. 
John A. Washington, who saw the patients 
in consultation. 
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COAECTATION OP THE ABDOMINAL AORTA 
A Case Successfuua- Treated Suroicallv 

P. S. Gerbasi, Jt.D.,* E. S. Kibleb, Coauiandeb (MC) USNR, and A. M. 
JLvrgileth, Lieutenant Coaimandee (SIC) USN 
Roslyn, Long Island, N. Y. 


A lthough coarctation of the ab¬ 
dominal aorta is considered a 
very rare condition, more cases have 
been reported in the past S years tlian 
in tlie 102 years following the first 
ease described by Quain in 1847. Un¬ 
doubtedly, this is due to onr inereas- 
ing knowledge and interest in cardio¬ 
vascular disease, as well as to bettor 
diagnostic aids such as aortography. 
With such continued interest this con¬ 
dition will probably bo diagnosed 
clinically Avith increasing frequency. 
Ten of the 18 cases reported in the 
literature were not surgically treated. 
Nine of these 10 cases Avere revioAA’cd 
by Inmon and Pollock,' and 8 of these 
constitute autopsy reports. Tavo pa¬ 
tients’’ - had aortography only. Six 
of the 10 patients died because of the 
complications of the coarctation of the 
abdominal aorta. 

The 8 remaining patients have had 
various surgical procedures. Glenn 
and associates® remoA’ed the spleen and 
used the splenic artery to bypass the 
coarcted aorta, AA-ith a good result. In 
tAA'o cases revioAved by the previous 
authors’’ ® a lumbar sympathectomy 
Avas performed with slight improve- 

From the U. S. Naval Hospital, Corona, 
California. 

•Formerly Commander (MC) USNR. Pres¬ 
ent address: Department of Surgery. St 
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incnt- Albanesc and Baila^ reported a 
patient in •whom a liomologoiis graft 
was inserted below the renal arteries, 
wlio died postoperatively of anuria 
and encephalopathy. Two patients re¬ 
viewed by Inmon and Pollock* liad 
ncplireetomies without benefit and 
died. Another patient reported by the 
same authors liad a laparotomy only. 
Beattie and associates^ successfully 
used a graft to replace the aortic coarc¬ 
tation at the level of the diaphragm. 

Our patient was treated sm’gically, 
however, the coarctation was corrected 
during a second major operation after 
a previous thoracotomy had been per¬ 
formed. It is tlie purpose of this re¬ 
port to record the first case of coarc¬ 
tation of the abdominal aorta in the 
region of the celiac axis treated suc¬ 
cessfully in which a homologous aortic 
graft was used wUi an excellent result. 
In addition we wisli to point out two 
errors which were made clinically and 
radiologically prior to the definitive 
surgical procedure. In view of the 
diagnostic importance now placed upon 
angiography® in the diagnosis of con¬ 
genital cardiovascular anomalies, we 
must re-emphasize the value of a 
thorough clinical examination of the 
patient and proper correlation of the 
clinical with the radiographic findings 
in making a final diagnosis previous 
to surgical therapy. 
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CASE REPORT 

S. L. 0., an. 11-year-old white girl, 
was first seen in the Pediatric Clinic of 
the U. S. Naval Hospital, Corona, Cali¬ 
fornia, on March 9, 1956. The history 
revealed that a heart murmur was 
noted in Febniary, 1956, by the fam¬ 
ily doctor during an examination for 
an upper respiratory infection. The 
patient had no symptoms referable to 
the cardiovascular system. When hy¬ 
pertension was found in association 
until the heart murmur, the child was 
referred to a cardiologist. In March, 
1956, examination by the cardiologist 
revealed a blood pressure of 180/120 
in both arms, diminished femoral pul¬ 
sations, and inability to obtain a blood 
pressure in either leg. The examina¬ 
tion otherwise was reported as normal 
except for a systolic murmur. Grade 
III in intensitj’^, along the left sternal 
border, which also was heard in the 
left posterior chest. As was greater 
than Pj. Laboratory tests on that ex¬ 
amination revealed: hemoglobin 14.4 
Gm.; red blood cells, 4.77 million; 
white blood cells, 7,600; differential 
count of 54 neutrophils and 46 lympho¬ 
cytes; sedimentation rate of 7 mm. in 
one hour. X-rays of the chest and 
fluoroscopy revealed rounding of the 
left ventricular shadow suggestive of 
early hypertrophy. The aortic knob 
was prominent. The electrocardiogram 
revealed S-T segment depression in 
Vs and Vs. The corrected Q-T was 
0.26. A diagnosis of coarctation of the 
aorta was made by the cardiologist. 

A review of systems revealed that 
the patient began having frontal head¬ 
aches at 7 years of age. These oc¬ 
curred about three or four times each 
year and were associated -ndth neiumus- 
ness and occasional nausea. They had 
not increased in frequency or severity. 
There was no past history of edema, 
intermittent claudication, dyspnea, or 
easy fatigability. There had been no 
abdominal pains or infections of un¬ 
usual nature in the gastrointestinal 
tract. There had been no visual com¬ 
plaints. 

The past history showed that the 


child had grown and developed nor¬ 
mally and had had the usual con¬ 
tagious diseases without complications. 
She had had tonsillitis with ear in¬ 
fections frequently until the age of 5 
years when a tonsillectomy and ade- 
noidectomy were performed. 

Family history revealed that the 
father had occasional migraine head¬ 
aches. There was no history of hyper¬ 
tension. The mother and father were 
in good health as was an 8-year-old sib¬ 
ling who was found to be normal on 
examination. 

Physical condition was normal ex¬ 
cept for the same cardiovascular find¬ 
ings noted above. Funduscopie ex¬ 
amination was normal. 

The patient was referred to the 
cardiac clinic of St. Mary’s Hospital 
in Long Beach, California, where car¬ 
diac studies were performed on April 
10, 1956. The angiocardiogram per¬ 
formed was interpreted as showing an 
area of narroAving at the distal aspect 
of tlie arch of the aorta wliich was 
consistent with the usual type of coarc¬ 
tation of the thoracic aorta. Opera¬ 
tion was advised but deferred until 
the end of the school term. 

First Hospital Admission .—The pa¬ 
tient was admitted July 9 and dis¬ 
charged July 23, 1956. 

Interval history revealed that the 
patient had been well since the initial 
examination except for occasional 
minor frontal headaches and easy fat¬ 
igability at times. General appearance 
revealed a well-developed but thin 
white female. Weight was 75 pounds, 
temperature was 99.6° F., pulse was 
120, and blood pressure was 170/120 
in both arms and 0/0 in both legs. 
The examination was entirely normal 
except for a Grade I (I-IV) systolic 
murmur heard over the precordium as 
noted previously. 

Laboratory findings were as follows: 
Hemoglobin was 13.6 grams. Bleed¬ 
ing time was 1 minute 30 seconds, and 
coagulation time was 3 minutes 30 sec¬ 
onds. _A urinalysis was normal with 
a specific gravity of 1.028. A chest 
x-raj' revealed a normal chest although 
there was questionable broadening of 
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the supracardiao silhouette. An elec¬ 
trocardiogram showed S-T segment de¬ 
pression in chest Leads Vs and Vs 
which was interpreted as early evi¬ 
dence of left ventricular hypertrophy. 

On July 11 the patient was given a 
general anestlictie and placed in the 
lateral decubitus position with the left 
side uppermost. A left parascapnlar 
incision was made. A moderate amount 
of increased collateral circulation was 
noted in the cxtracostal tissues. Tlic 
fourth interspace was entered. The 
mediastinal pleura was incised over 
the aorta, and the upper portion of 
the descending aorta and the aortic 
arch freed from surrounding tissue. 
No definite coarctation could be seen. 
The fibrous portion of tlie ductus arte¬ 
riosus was ligated and divided. No 
lumen was found. On palpation of 
the lower tlioracie aorta a thrill was 
felt at the aortic hiatus of tlic dia¬ 
phragm and it was noted that the in¬ 
tercostal vessels in the lower thorax 
were much larger than those visualized 
above. Therefore, an oblique exten¬ 
sion of tlie previous incision was made 
and was carried down over the eighth 
interspace. The lower portion of Otc 
thoracic aorta and the upper portion 
of the abdominal aorta were exposed. 
About 2 cm. caudal to the aortic hiatus 
the aorta became almost solid. A 
thrill could be felt over this firm area. 
Since the exposure was not verj- good 
and the operation had been prolonged, 
the procedure was terminated. 

The patient made a rapid recovery, 
and on July 20 a retrograde aortogram 
was performed using Urokon (70 per 
cent). Serial films were made. The 
films showed a coarctation approxi¬ 
mately 3 cm. in length extending from 
the level of the first lumbar vertebra 
to about 2 to 3 cm. above the origins 
of the renal arteries (Pig. 1). Con¬ 
siderable collateral circulation was 
noted between tlie lower intercostal and 
lumbar arteries. Both kidneys were 
well visualized and showed prompt 
dye excretion and normal configura¬ 
tion. The patient tolerated the pro¬ 
cedure well. 


On July 23, the day of discharge, a 
thorough examination (by A. M. M.) 
revealed a systolic sonorous murmur 
along the left sternal border which 
varied with pulse and respiratory rates 
as well as position. This was also 
heard in the neck. A second faint 
harah systolic murmur could bo heard 
in the sixth intercostal space. A 
third systolic murmur Grade II 
(I-IV) was noted over the epigastrium. 
No thrill was palpated nor were the 
femoral pulses palpable. Az was snap¬ 
ping in character and louder than P;. 
Arterial pulsations were felt posteri¬ 
orly, only with careful scrutiny, in the 
tenth and eleventh intercostal spaces. 
Blood pressure was 180/120 lying 
down and 180/130 in the sitting posi¬ 
tion with a large cuff on the right arm. 

Second Hospital Admission .—The 
patient was admitted July 30 and dis¬ 
charged Aug. 8, 1956. 

Interval history revealed that the 
patient had been well. General ap¬ 
pearance revealed a well-developed but 
thin, blonde girl, 11 years of ago. 
Physical findings ivero; temperature, 
99.4° P. orally; blood pressure, 190/ 
160; height, 58 inches; weight, 62^ 
pounds; pulso,_ 128; and respiration’ 
24. Examination was normal except 
for the following cardiovascular find¬ 
ings in addition to those noted on July 
23. The thorax posteriorly revealed 
several areas of pulsation in Ti„ and 
Til intercostal spaces which on auscul¬ 
tation revealed an inconstant, high- 
pitched bruit. On the left side of the 
T,o spinous process a continuous mur¬ 
mur could be heard. On the right side 
of the Tio thoracic spine a systolic 
bruit was heard. This was low pitched 
and was Grade I (I-IV). The two car¬ 
diac systolic murmurs as noted pre¬ 
viously were unchanged. The third 
murmur which was previously heard 
in the left epigastrium was now con¬ 
tinuous, Grade I (I-IV), and was harsh 
in quality. The loudest component 
was found to follow the second heart 
sound. There was no thrill. 



194 


THE JOURNAL OF PEDLVTRICS 


A repeat blood count, urinalysis, and 
hematocrit were normal. Six urinalyses 
were normal and showed good concen¬ 
tration. 

The patient was started on penicil¬ 
lin preoperatively. On August 1 she 
was given a general anesthetic, placed 
in an ice bath for one half hour, and 
her temperature was slowly lowered 
from 99° F. (rectally) to 86.1° P. 


umbilicus. The abdominal aorta was ex¬ 
posed retroperitoneally. There was a 
very slight pulsation felt in the abdom¬ 
inal aorta below the renal vessels which 
appeared normal and were found 
to come off in the usual manner 
(Pig. 2). About 1 to 1.5 cm. above 
the renal vessels the abdominal aorta 
was found to be very firm and a 
sj'stolic thrill could be felt. The dia- 



Fiir 1.—Film made durinir retrograde aortai^ram via_ right femoral artery sliowing coarcted 
segment just above renal arteries and collateral circulation, dilated tortuous lower inter- 

cSs tsS an^tSmose inSiorly with lumbar arteries. Pyelogram is a result of previous 
injection of Diodrast. 


The operative procedvtre was as_ fol¬ 
lows: The patient was placed in a 
semiiateral position with the left side 
uppermost. An incision was made 
throurii the ninth intercostal space and 
parried dotvn over the anterior abdom- 
Sal wall to a level 3 cm. below the 


phragm wms next incised in the direc¬ 
tion of the ninth rib and the incision 
carried medially posteriorly to the 
aortic hiatus. The thoracic aorta was 
mobilized for a distance of 7 cm. 
above the aortic hiatus and twm um¬ 
bilical tapes were placed about it. 
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Tlio diameter of the thoracic aorta 
measured ahorrt 3 cm. and had a very 
forceful pulsation. Two cm. below 
tlie aortic liintus tlie aorta, which 
could now he palpated more easily, 
was found to be practically solid with 
no pulsation. The systolic thrill could 
be felt at the distal portion of this 
solid area. The coarcted portion of 


ance did not appear to bo narrowed. 
There was an abundance of nerve and 
scar tissue about this solid portion. 
An attempt was made to dissect out 
this area, but duo to the presence of 
this dense adherent tissue it was felt 
that it was too hazardous to warrant 
such a dissection. The aorta distal to 
the coarctation measured 1 cm. in di- 
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FJff. 2.—Composite roentgenogram of the abdominal and lower thoracic aorta with super¬ 
imposed diagram to show the extent of the abdominal coarctation. The operative procedure 
performed, that is, the In.sertion of an homologous aortic graft about the stricture, is dla- 
gramraatlcaUy demonstrated. 


the aorta measured approximately 2 
to 3 cm. in length and had the 
same caliber (3 cm.) as the upper por¬ 
tion of the thoracic aorta. Therefore, 
the narrowing of the aorta was appar¬ 
ently intraluminal since the caliber 
of the vessel from the external appear- 


ameter and had a normal-appearing 
wall, A Satinsky clamp was placed 
on the lower portion of the thoracic 
aorta just above the aortic hiatus and 
a linear incision 2.5 cm. in length was 
made. The proximal end of the homol¬ 
ogous thoracic aortic graft (previously 
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lyopliilized and soaked in saline for 
restoration) was then sutured end-to- 
side to the aorta with 5-0 arterial silk 
sutures. After anastomosis of this por¬ 
tion of the graft, which measured 2.5 
em. in diameter and 13 em. long, the 
distal end was sutured to the abdomi¬ 
nal aorta end-to-side 1 em. be 5 mnd 
the renal arteries. Blood was noted 
to course through the graft and 
good pulsations were felt in the ab¬ 
dominal aorta (Fig. 2) following the 
release of all the clamps. Following 
closure of the wound the femoral pulses 
were found to be very strong on the 
left and fair on the right. 

The patient tolerated the procedure 
very well. She lost about 3,500 c.c. 
of blood, which was replaced by 4,000 
c.c. The operative procedure was with¬ 
out incident except at one point when 
the blood pressure was momentarily 
unobtainable as the distal anastomosis 
of the aortic shunt was being made. 
At the onset of the operative procedure 
the blood pressure was 200/120. This 
graduallj’- fell and was 145/90 at the 
end of the 5-hour surgical procedure. 

The postoperative course was rela¬ 
tively uneventful. The blood pressure 
varied between 112 to 170 systolic and 
80 to 120 diastolic. The sonorous heart 
murmur was still heard over the pre- 
cordium. Neither the previous harsh 
systolic murmur noted along the left 
sternal border nor the extracardiac 
murmurs noted in the epigastrium and 
in the posterior thoracic areas could 
be heard. The femoral pulsations as 
well as the posterior tibial artery pul¬ 
sations were easily palpated. On Au¬ 
gust 7, the day before discharge, a 
.sonorous Grade I (I-IV) murmur was 
heard in the midepigastric area on 
deep pressure with the stethoscope. 
Examination was entirely n o r m al 
otherwise, and the blood pressure was 
120/98. 

Outpaiicnt Course .—On Aug. 15, 
1956, the patient was well except for 
some pain along the incision. She 
noted that her feet felt warmer than 
usual. Examination revealed pulse 
112; blood pressure 135/110 left arm, 
and’ 130/122 right arm; weight 66 


pounds; temperature 98° F. orally. 
Other findings were normal except for 
a faint systolic sonorous murmur heard 
in the epigastric area. Femoral, pos¬ 
terior tibal and dorsalis pedis arterial 
pulsations were present bilaterally. 
One week later the patient had gained 
weight and looked better. Examina¬ 
tion revealed weight 70 pounds; tem¬ 
perature 99° F.; pulse 88; blood pres¬ 
sure 118/94 left arm, 116/96 right 
arm; 126/92 left leg and 128/96 right 
leg. The patient was advised to con¬ 
tinue limited activity. Turn weeks 
later the patient was well and the blood 
pressure was 108/96. 

On Nov. 7, 1956, the patient was well. 
She had been active, vuth only limited 
restriction such as vigorous exercise. 
Weight was 75 pounds and blood pres¬ 
sure 105/75. The complete examina¬ 
tion was normal except for a faint 
systolic bruit in the mid-epigastric 
area. The femoral and posterior tibial 
pulsations were normal. Three months 
later the patient continued to do well. 
Weight was 791/4 pounds; height 591/4 
inches; temperature 99.2° F.; blood 
pressure right arm 110/65, left arm 
115/75, right popliteal 90-70-40, left 
popliteal 125/80 with a large cuff; 
pulse 100. Physical examination was 
entirely normal except for an incon¬ 
stant, faint sonorous murmur heard 
along the left sternal border. Good 
aortic pulsations were noted in the mid¬ 
abdomen and a faint systolic sonorous 
bruit was heard above the umbilicus. 
The femoral and posterior tibial pul¬ 
sations were palpable, but the right pos¬ 
terior tibial pulsations seemed to be 
decreased. Both dorsalis pedis pul¬ 
sations were barely felt. Laboratory 
data revealed a normal urinalysis and 
blood count, a sedimentation rate 
of 27 (Wintrobe). and a hemato¬ 
crit of 45. X-rays of the chest showed 
regeneration of the removed portions 
of the ribs of the left lower hemithorax. 
There was a minimal residual pleural 
scarring. The lungs were clear. The 
cardiac silhouette was normal except 
for a slight prominence in the region 
of the pulmonary artery. An x-ray of 
the abdomen was normal. 
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On ;May S, 1957, the patient was 
quite well and Imd been on full activity 
during the previous two months. Men¬ 
struation had started and was normal. 
Examination was unchanged except for 
the absence of the cardiac murmur. 
The blood pressure was 110/70 in the 
arms, 120/80 in the loft log, and 95/75 
in the right leg. Weiglit was 85 
pounds. X-rays of the eliest and ab¬ 
domen were unclianged. A urinaly¬ 
sis, blood urea nitrogen, blood count 
and sedimentation rate were normal. 

COMJIENT 

From this case and a review of the 
literature it is apparent that hyper¬ 
tension is universal in all cases of 
coarctation of the aorta. This finding 
is perliaps the most significant of all 
in directing a differential diagnosis to¬ 
ward the possibility of coarctation. If 
hypertension is found on routine ex¬ 
amination, it should follow that the 
popliteal blood pressure be ascertained 
next in order to rule out disparity be¬ 
tween the two locations. Having been 
prompted by the blood pressure find¬ 
ings, a careful e-xamination for pulsa¬ 
tions and bruits over the entire chest 
and abdomen should always be made. 
In the reported case the presence of 
the murmur heard over the epigas¬ 
trium and the pulsations and bruit 
heard over the lower posterior chest 
should have led to a diagnosis of coarc¬ 
tation of the abdominal aorta had they 
been critically evaluated prior to sur¬ 
gery. Thus a second major surgical 
procedure probably would have been 
avoided. 

Once the diagnosis is suspected, the 
only accurate adjunctive modality is 
radiographic study by means of angiog¬ 
raphy or aortography, which, when 
properly performed and evaluated, 
will localize and show the degree and 
extent of the stenosis and the amount 


of collateralization in addition to 
eliminating other congenital vascular 
anomalies. Although tliis is not en¬ 
tirely without danger the morbidity 
figures arc extremely low and certainly 
the information gained justifies the 
examination. ‘When intravenous injec¬ 
tion is employed, the results are not 
always satisfactory due to the con¬ 
siderable dilution of the opaque ma¬ 
terial by the time it reaches the aorta. 
This factor may have been the major 
cause of the error made in the interpre¬ 
tation of the angiocardiogram in our 
patient. The most satisfactory method 
is catheterization of tlic radial artery 
with placement of the catheter tip in 
tlie middle segment of the ascending 
aorta. In our case, or any case in 
which abdominal coarctation is sus¬ 
pected, it is felt that a retrograde ap- 
proaeli by catlietcrization of a super¬ 
ficial femoral artery is the procedure 
of choice. Tin's was accomplished witli- 
out difficulty and the results were sat- 
isfactorj' (Fig. 1). 

This case is of mnisual interest be¬ 
cause tlie narrowing of the aorta was 
above the renal arteries and involved 
the celiac axis. In most of the re¬ 
ported cases of coarctation of the ab¬ 
dominal aorta the constriction lias been 
below or at the level of the renal ar¬ 
teries. The ideal metliod for correct¬ 
ing a stenosis of the thoracic or ab¬ 
dominal aorta is to excise the deform¬ 
ity and reanastomose the ends of the 
aorta, or to replace the stenotic area 
with a homologous graft if tlie nar¬ 
rowing is located where this is feasi¬ 
ble. chose to bypass the entire 

defect because of its unusual location. 
If a replacement graft bad been in¬ 
serted, it would have been most diffi¬ 
cult to anastomose the branches of the 
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celiac axis to tlie graft since these ves¬ 
sels were of such small caliber that 
the likelihood of such anastomoses re¬ 
maining patent would indeed have 
been small. 

i\Iost authors state that the ideal age 
for operation in any case of coarcta¬ 
tion whether it be abdominal or tho¬ 
racic is from 5 to 15 years. This agrees 
with other recent reports'* ’’ which 
show the mortality rate to bo lowest 
(6.8 per cent) between 4 and 15 years 
of age. Satisfactory reduction in the 
hypertension which occurred in our 
case, as it does in 90 per cent of these 
patients” following surgery, is more 
likely to result in the younger age 
group. 

SUJIJtARY AND CONCLUSIONS 

This is the first case of coarctation 
of the abdominal aorta limited to the 
area of the celiac axis which has been 
treated successfully using an aortic 
homograft as a shunt about the con¬ 
stricted area. A brief review of the 
literature is given. The importance 
of a thorough physical examination and 
correlation Avith the roentgenographic 
study prior to surgery has been re¬ 
emphasized. Surgical correction of 


such lesions is the only satisfactory 
method of treatment. 

We arc indebted to Herbert MoviiiH, II.T)., 
Long Beach, Calif., for his surgical assist¬ 
ance. 
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SYMPTOMATIC PATENT DUCTUS ARTERIOSUS IN INFANCY 
JosEi’ii A. Little, and Resiedios Sunico, 

Louisville, Ky. 


INTRODUCTION 

T he problem of patent ductus ar¬ 
teriosus in infancy was not fully 
appreciated until its importance was 
emphasized by ZiegleF in 1952. He 
pointed out that twenty of AbbottV 
series of ninety-two autopsied cases 
were in infants. Similarly, Wilson 
and Lubsehey* reported autopsies on 
sixteen patients with uncomplicated 
patent ductus arteriosus. Death re¬ 
sulted in fourteen of these before 1 
year of age. Several other reports^ 
have revealed that patent ductus ar¬ 
teriosus in infancy may result in 
cardiac enlargement, congestive heart 
failure, and death. Keith and For- 
sytlP demonstrated the presence of a 
patent ductus arteriosus by aortog¬ 
raphy in six infants with cardiac en¬ 
largement and/or congestive failure. 
Ziegler' added seventeen under the age 
of 3 to this list and commented on 
the value of the operation. Closure 
was successful in fifteen, while one 
died preoperatively and one during 
induction anesthesia. 

In 1954, Lyon and Kaplan® reported 
five symptomatic infants from their 
clinic with uncomplicated patent duc¬ 
tus arteriosus. In four of these, suc- 

From the Children’s Hospital and the Uni¬ 
versity of Louisville School of Medicine. 

•Physlcian-In-Chlef, Children’s Hospital, 
and Associate Professor of Pediatrics, Uni¬ 
versity of Louisville School of Medicine. 

••Heart Trainee of the Kentucky Heart 
Association. Present address; Grace-New 
Haven Community Hospital. New Haven, 
Conn. 


ecssful closure of the ductus arteriosus 
was carried out. 

Tliese reports empiiasizcd the im¬ 
portance of patent ductus arteriosus 
in infancy and showed that operation 
at this age was followed by rapid re¬ 
covery. All reported the difficulty of 
diagnosis but pointed out tlie value of 
the occurrence of the usual signs. In 
several cases special procedures, such 
as cardiac catheterization, angiocardi¬ 
ography, and retrograde aortography, 
were required to establish tlie diagno¬ 
sis. 

In file past four years we liave ob¬ 
served ten infants who were operated 
prior to tlie age of 2 Y 2 years. The 
findings in tliese ten patients are 
herein reported, further emphasizing 
the importance of detecting tills lesion 
in infancy. 

SUMHIARY OF SIONIFIOANT FINDINGS 

Tile significant clinical and labora- 
torj’ findings are given in Table I. 
Tlie youngest patient at the time of 
operation was 9 months old. Nine of 
the ten were below the “average 
weight range’’ for their chronological 
age, and the “normal” sized infant 
gained weight noticeably after opera¬ 
tion (Fig. 1). Eight of the remaining 
nine have been followed from a few 
months to four years. The weights 
of seven plotted against their ages 
show a definite tendency toward gain 
after operation (Pig. 2). The tenth 
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Fig. 1.—^Weight chart on patient IC, L. J., Illustrating the increase In weight following surgery. 




Pig_ 2._^Weight charts on two patients illustrating the weight response following surgcrj-. 
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patient lias not been followed long 
enough for indication of a trend. 

Patient J. T. (Pig. 3) gained 
weight during medical management; 
operation eould probably liave been 
safely delayed until she was oldci*. 
Since she had had one bout of con¬ 
gestive failure with a compatible x-ra}’ 
picture, it w«is felt that surgeiy was 
indicated. Of the ten, seven had had 
one or more bouts of congestive fail¬ 
ure, requiring digitalization and con- 


J. developed a thrill -when 9 months 
old. The thrill in each instance was 
located at the point of maximum in¬ 
tensity of the murmur. 

The blood pressure was diagnosti¬ 
cally helpful in five patients. Pour had 
a normal pressure. One electrocardio¬ 
gram was read as normal, one showed 
I'ight ventricular hypertrophy, five 
left ventricular hypertrophy, and 
three combined hj'pertrophy. 

At cardiac fluoroscopy nine of the 



tinned maintenance therapy until 
completion of surgery. 

The other physical findings were 
variable. Pour of the ten had dias¬ 
tolic as well as systolic murmurs. 
These were of the “classicaP^ ductus 
murmur type. The youngest patient 
with a “classical” murmur w'as 6 
months old. The other munnurs were 
not described as continuous \intil after 
the first year of life. Pive had loud, 
harsh systolic murmurs heard all over 
the preeordiuin. Two were loudest in 
the second and third left intercostal 
spaces, two in the third, and one in 
the third and fourth. Six bad a pal¬ 
pable systolic thrill, and patient K. Ij. 


ten (Fig. 4) were found to have cardi- 
omcgaly of some degree. The other 
patientheart was at the “upper lim¬ 
its of normal.” Seven had evidence 
on opacification of the esophagus of 
left atrial enlargement. The pulmo¬ 
nary vascularity was increased in six 
(Pig, 5), at the upper limits of nor¬ 
mal in two, and normal in two. Post¬ 
operative radiological examination re¬ 
vealed a tendencj’ for the cardiomeg- 
aly to decrease (Pig. 4). This oc¬ 
curred more as a result of the growtli 
of the cliest as there was little or no 
change in cardiac size. The pulmo- 
naiy vascularity also became normal 
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Table I. Summaky 






CLlNICAb FINDINGS 



1 AGE IN MONTHS | 




1 BIjOOD 



FIRST 

OPERATED 


MURMURS 

Itiiriel 

PRESSURE 

PATIENT 1 

SEX 

ORSEUVED 

UPON 

GROWTH 

I SYS. DIA. 


(MM. HG.) 


D. E.. 

TP 

G 

24 

R. 


•f 

+ 

120/G4 

R. V. H. 

M. S. 

F 

2 

9 

R. 


0 

+ 

L. V. H. 

D. K. H. 


]5 

25 

R. 

+ 

+ 

0 

134/80 

L. V. H. 

J. T. 

P 

n 

30 

R. 

+ 

0- + 

0 

118/40 

L. V. H. 

J. A. D. 

M 

IG 

20 

R. 

+ 

+ 

+ 

108/48 

N. 

V. D. B. 

F 

12 

27 

R. 

•f 

-}- 

+ 

110/40 

L. Y. P. 

J. A. TP. 

M 

.G 

14 

R. 

+ 

0 

0- + 

145/GO 

L. V. H. 

E. L. J. 

P 

n 

ii 

10 

N. 


0 

+ 

112/50 

C. H. 

D. L. J. 

P 

3 

15 

R. 

+ 

0 

+ 

100/50 

c. n. 

P. K. C. 

P 

7 

12 

R. 

+ 

0 

+ 

100/70 

L. y. n. 


R,—Preoperative ■welclit below tlic IGth percentile on the Iowa Weight Cliart. 


N.—^Normal. 

R. V. H.—Right ventricular liypertrophy. 
L. V. H.—^LeCt ventricular liypcrtropliy. 

L. V. P.—Lett ventricular preponderance. 
C. H.—Combined liypertropliy. 

E.—^Enlarged. 


(Pig. 5). The clectroeai'cliograms re¬ 
verted to normal or revealed less evi¬ 
dence of hjTiertrophy following oper¬ 
ation. Those cliangcs occurred over 
varying time periods, generally re¬ 
quiring several months. 

Cardiac catheterization and angio¬ 
cardiography* were carried out in 
seven patients. In each instance the 
catheterization data were consistent 
with patent ductus arteriosus, and in 
five the ductus was entered. The diag¬ 
nosis was confimed by angiocardiogi'a- 
phy in three, and a retrograde aorto- 
gram was necessary for diagnosis in the 
ninth case. Three had associated mild 
pulmonaiy hypertension, three moder¬ 
ate, and one severe. There was some 
degree of reverse flow in two as evi¬ 
denced by peripheral arterial oxygen 
saturations of 78 and 86 per cent. All 


•Cardiac catheterization was performed by 
T. Lpisrht M.n., of the Department of Medi¬ 
cine ■ ■ ■■■”-t>y r,. A. Davis, 

SPA’ ■ ■ Children’s Hospi- 

” were described in 

a 'paper V iiign opvjuu Biplane Selective 
Angiocardiography”), presented at the 
A. ^M. A. meeting June 4, 1957, New York 

city. 


were operated upont successfully and 
arc well or improving. 

DISCUSSION 

Uncomplicated patent ductus ar¬ 
teriosus usually is asymptomatic in 
infancy but, as illustrated by 
these patients, may be the cause of 
gi’owth disturbances and/or cardiac 
failure. In general, the diagnosis be¬ 
fore the development of the “typical” 
murmur is difficult and requires in¬ 
vestigation by physiological methods. 
This difficulty is indicated by the clini¬ 
cal findings represented herein. The 
results of such physiological investi¬ 
gation were quite rewarding and the 
observation of ton such patients in 
four years indicates that sjTnptomatie 
patent ductus arteriosus in infancy 
may be more common than heretofore 
appreciated. Surgical correction of 
this condition is at present the most 
satisfactory and least difficult pro¬ 
cedure in the area of congenital heart 
disease in infancy. 

tOperations were performed by H, B. 
Lynn, M.D., Surgeon-in-Chief, Children's Hos¬ 
pital. 
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OP CuNicAii Data 




1 PHYSIOLOGICAL STUDIES 




CONTRAST 


nNDINCS 


SELECTIVE 1 


C-VRDIAC 1 LEFT 

1 rULMONARY . 

CARDIAC CATHETERIZATION 

ANGIOCARDIOG- 

retrograde 

SIZE 1 ATKIUM 

1 VASCUL.NRITT 

CONCLUSION 1P. A. P. j R. F. 

RAPHY 

AORTOQRAniY 


E. 

N. 

I. 





E. 

E. 
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I.—Increased. 

C. —Confirmatory. 

D. —Diagnostic. 

P. A. P.—Pulmonarj’ arterial pressure In mm. Hg. 

R. F.—Evidence of reversal of flow through the ductus. 
N. D.—Not diagnostic. 


In those patients without a “typi* 
cal” murmur, difTerential diagnosis in 
our experience was between an inter¬ 
ventricular septal defect and patent 
ductus arteriosus. In retrospect, wc 
have not been able to note any clinical 
findings that will aid in this differenti¬ 
ation. ‘When confronted by this dif¬ 
ferential diagnosis in a symptomatic 
infant, physiological studies are justi¬ 
fied, particularly in view of the re¬ 
cently reported^ poor outlook of symp¬ 
tomatic infants with an uneorrccted 
interventricular septal defect. 

SUMMARY 

1. Ten patients with symptomatic 
patent ductus arteriosus in infancj’ 
are reported and their clinical and 
laboratory findings summarized. 

2. The importance of this congenital 
heart lesion is emphasized as a cause 
of growth retardation, pulmonary 
overcirculation, enlarged heart, and 
cardiac decompensation. In tlie ma¬ 
jority, specific left atrial enlargement 
was also noted. 

3. Cardiac catheterization, angio¬ 
cardiography, and/or aortography is 
frequently necessary for the diagnosis 


of patent ductus arteriosus in patients 
prior to tlic development of a “typi¬ 
cal” murmur. 

4. Differential diagnosis in our ex¬ 
perience rests between patent ductus 
arteriosus and interventricular septal 
defect 
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UNILATERAL RENAL VEIN THROjVIBOSIS IN AN INFANT WITH 
SEPSIS DUE TO SALIMONELLA CHOLERAESUIS. 
NEPHRECTOIMY WITH RECOVERY 

J. A. i)E E.\ Tourk, E. Vieealpanbo, JI.D., H. Esparza, and 

.1. Oeaute, Qm*., ^Mexico, H. P. 


INTEREST in renal A’cin thrombosis 
1 has been renewed since 1942 when 
Campbell and Matthews’ made tlie 
first preoperative diagnosis verified at 
operation. Several articles liavc since 
appeared dealing with the clinical and 
pathological aspects of this lesion, and 
there has been an increasing number 
of reports of patients successfully 
treated by surgery.” 

Renal vein thrombosis in children is 
relatively common in the first months 
of life, especially in the ncwi)orn pe¬ 
riod, as a complication of diarrheal dis¬ 
ease.” The process is either primary 
in the small radicles and extends sec¬ 
ondarily into the main branches of 
the renal veins, or it occurs simulta¬ 
neously in branches of small and large 
caliber.^ 

The main predisposing causes, in 
addition to ileocolitis associated Avith 
dehydration,” are sepsis, omphalitis, 
diphtheria, bronchopneumonia, skin 
infections, pharyngitis, and otitis. In 
these conditions the existence of vas¬ 
cular damage due to bacterial toxins is 
assumed.® Only in a few old reports’ 
are bacteria reported as being cultured 
from the thrombosed veins. 

The symptoms depend, to a certain 
degree, on the extent of the infarction 
and the survival time. In those cases 
diagnosed in life, the clinical picture 

prom the Hospital Infantil de Mdxico. 


is characterized by the sudden appear¬ 
ance in an infant with severe diarrhea 
and dehydration of a tender mass in 
either kidney region, bj' gross or micro¬ 
scopic hematuria, associated with al¬ 
buminuria, pyuria, C5'lindruria, and 
sometimes oliguria or anuria, by 
azotemia, and, in some instances, shock. 
If the patient survives the initial pe¬ 
riod without surgery, the kidneys de¬ 
crease in size and hematuria declines, 
although azotemia persists for some 
time. 

The diagnosis is based on the pre¬ 
viously mentioned data and is eon- 
finned by intravenous pyelogram that 
shows exclusion of the diseased kidney. 
Retrograde urographic studies show 
incomplete or irregular filling of the 
renal pelvis on the affected side. 

An early nephrectomy offers the 
greatest hope for recovery, due to the 
theoretical possibility of extension of 
the thrombus to the vena cava and op¬ 
posite kidney. 

The following case illustrates several 
of these points. 

case report 

C. D. P., an 8-month-old male infant, 
was admitted to the Hospital Infantil 
de Mexico on Oct. 28, 1956, because 
of vomiting, diarrhea, and a fever of 3 
days’ duration. Previous history was 
noncontributory except for several 
mild bouts of diarrhea that improved 
spontaneously. 
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On October 25 the patient had 
passed 10 large watery stools, and in 
the next two days about 15 per day. 
High fever and occasional vomiting 
and coughing were present from the 
beginning, and he was restless and 
anorexic. 

On admission the infant, weighing 6 
kilograms, appeared acutely ill, and 
had a temperature of 38.7° C. He was 
semiconscious, dehydrated, with an 
neidotic type of respiration. The ab¬ 
domen was soft and depressed, with¬ 
out masses on palpation. Deep tendon 
voflexos were hypoactivc. 


millimeter; hemoglobin 10 Gm.; lei^o- 
cyte count 5,300 per cubic milli¬ 
meter with a diftcrential count of 
76 per cent neutrophils, 22 per cent 
lymphocytes, and 2 per cent monocytes. 
Blood culture on October 29 was nega¬ 
tive. 

Urinalysis on October 31 showed 
albumin 2+, countless red blood cells 
and casts; on November 3, albumin 1±, 
no red blood cells or casts. Urine ciil- 
ture.s on October 31 and November 
3 were negative. 

Blood chcinistiy on Qctober 31 was: 
Blood urea, 47 mg. per 100 ml.; uric 



During the first week in tlic hospital 
(Fig. 1) the patient remained in a 
poor condition, with daily elevations 
of temperature to 39® or 40° C., pallor, 
dj’spnea, dehydration, and restlessness. 
On October 29 gross hematuria was 
observed, continuing for 3 days. Blood 
pressure varied from 70/40 to 90/70. 
On November 1 a mass was palpated on 
the right flank; it was firm, smooth, 
measured about 8 by 4 cm., and was 
tender. In this period the number of 
stools were only 1 to 3 daily, most of 
them normal; there was no further 
vomiting. 

Laboratory findings were as follows: 

Hemogram on October 29 showed 
erythrocj'tes 3.64 million per cubic 


acid, 1.51 mg. per 100 ml., creatinine, 
1.77 mg. per 100 ml. 

Blood electrolytes on October 29 
were: sodium, 151 mEq. per liter; 
potassium, 4 mEq. per liter; chlorides, 
119 mEq. per liter; carbon dioxide 
content, 7.5 mEq. per liter; pH 7.08. 
On October 31 they were: sodium, 130 
mEq, per liter; potassium, 3.25 mEq. 
per liter; chlorides, 107 mEq. per liter; 
carbon dioxide content, 22.5 mEq. per 
liter; pH, 7.44; calcium, 5 mEq. per 
liter. 

Stool cultures on October 29, 30, 31, 
and November 7, 8,12,14, and 16 were 
negative. On November 2 Sahno7ieUa 
cholcracsnis was cultured. 
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During the second week there was 
frank improvement. The lemperature 
was never over 38° C., anore.xia dis¬ 
appeared, hydration and consciousness 
became practically normal. The ab¬ 
dominal mass decreased in size. Urine 
was clear until November 7, Avhen 
there was again hematuria, lasting tin's 
time for 4 days. 

Urinalysis on November 7 showed 
albumin .1+, a few red and white blood 
cells, and casts. 


enlarged kidney and faulty filling of 
the renal pelvis on the right (Fig. 3). 

On November 12 surgical e.xplora- 
tion was undertaken, with the diag¬ 
nosis of right renal vein thrombosis. 
A right oblique renal incision was 
made. The kidney was enlarged, 
measuring G by 4 by 3.5 cm.; it was 
hemorrhagic and had small soft whit¬ 
ish-yellow nodules on its surface. Ex¬ 
amination of the renal pedicle revealed 
that it was free of thrombus. Tlic ped- 



Pig, 2.—Intravenous pyclogram showinp nonfunctioning right kidney with normal aspect 
of the left one. 

Pig. 3.—Betrograde pyelogram showing displacement of the upper third of the right ureter 
and irregular ailing of the renal pelvis. 


Blood chemistry on November 6 was 
as follows: urea, 29.32 mg. per 100 
ml.; uric acid, 1.16 mg. per 100 ml.; 
creatinine 0.92 mg. per 100 ml. 

On November 7 an intravenous py- 
elogram revealed a nonfunctioning 
right kidney with normal left kidney 
(Fig. 2). On November 12 retrograde 
urographic studies showed the upper 
third of the ureter displaced by the 


icic was dissected, doubly clamped and 
transected, and the kidney was re¬ 
moved. The pathological report de¬ 
scribed the size and outer aspect of the 
kidney. The’ capsule was 2 to 4 mm. 
thick and merged with the cortex. The 
kidnej' tissue was red and homogene¬ 
ous. The renal pedicle was empty. Mi¬ 
croscopic examination revealed necrosis 
of the renal tissue with only a few 




I-'it?. 4.—IMiotonilCTORraiili slionlnj? total necrosis of the niodullary portion of tlie klilncy. (X2l! 

reduced ?6.) 



Fig. 6.—Photomicrograph demonstrating thickeninir of the capsule with lymphocytic infiltra¬ 
tion. Notice a few tubules of normal aspect In the superficial portion of the cortex fxso- 
reduced % > . 
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tubules in the cortex (Fig. 4). In 
the medulla the veins were throm¬ 
bosed (Figs. 5 and 6). Lymphocytic 
infiltration of the cortex and inflam- 
matoiy infiltration with inci'eascd con¬ 
nective tissue in the perirenal tis.suc 
were noticed. Numerous colonics of 
Sal. clwleracsuis were cultured on 
blood agar plates from a section of 
the kidney. 

The postoperative course was un¬ 
eventful. Urine and blood urea were 
normal; three blood cultures were 
negative. 

The treatment during the first week 
consisted of intravenous electrolyte 
solutions (Darrow-glueose 5 per cent), 
blood a n d plasma. Intramuscular 
procaine penicillin was used during 
the first three days (October 2S, 2.0, 
and 30) and after that intramuscular 
oxjUetracylino (30 mg. per kilogram 
per day) for 5 days (October 31 to 
November 4) followed by tetracycline 
by mouth (50 mg. per kilogram i)cr 
day) for 8 days more (November 5 
to 12). Chloramphenicol was used im¬ 
mediately after .surgery and main¬ 
tained for 7 days (100 mg. per kilo¬ 
gram per day). 

The child gained weight and was 
discharged cured on December 5. 

COJIBIENTS 

In the evaluation of the etiology it 
is important to take into considera¬ 
tion the action of the S. cJioleraesuii 
infection when added to the damaged 
kidney circulation affected by dehy¬ 
dration and shock, accompanying the 
severe enteritis. Salmonella, cliolerasuis 
is a Avell-knoAvn cause of sepsis and 
can produce acute pyelitis and pyelone¬ 
phritis.® Nevertheless, so far as we 
have been able to determine, this is 
the first report in the literature where 
this organism was cultured from a 
thrombosed kidnej\ The fact that it 
was missed in the blood and urine cul¬ 
tures and that, of nine stool cultures 
only one was positive, emphasize the 


difficulties that similar cases may offer 
for the detection of the infectious 
agent. The advantages of direct cul¬ 
ture from the kidney tissue for the 
discovery of infections have been ob¬ 
served by other workers.® 

The sudden appearance of an ab¬ 
dominal mass with hematuria and 
azotemia in an infant with severe di¬ 
arrhea forced us to consider the pos¬ 
sibility of renal thrombosis. This was 
made evident by the x-ray studies. Im¬ 
provement was remarkable. In a few 
day.s, despite the complete de.struction 
of the right kidnej’’ and the existence 
of a salmonella infection within it, 
there was no fever, the kidnej" became 
progressivclj" smaller, hematuria dis¬ 
appeared, and blood urea tended to 
become normal. Prohablj", some uni¬ 
lateral cases where hematuria and kid¬ 
nej’ enlargement are of a lc.sser degree 
might pass unnoticed during the acute 
stage, with the possibility of hyperten¬ 
sion being caused in later life. 

To avoid the extension of the throm¬ 
bus to the vena cava and to the other 
renal vein, an immediate operation has 
been advised. However, consideration 
should be given to improvement of the 
condition of infection, shock, dehj"dra- 
tion, and acidosis, especially because 
the mechanism of production does not 
depend as much on the presence of a 
previous thrombus as on the existence 
of a mechanism that favoi's its develop¬ 
ment. 

SUMMARY 

Unilateral renal vein thrombosis 
following a severe Salmonella clwlerao- 
suis enteritis is reported in an 8-month- 
old infant. Clinical and radiological 
data brought about the recognition of 
this disease. The diagnosis was con¬ 
firmed at operation. S. choleraesuis 
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was cultured from the kidney. Tlie 
patient recovered after neplircctomj’. 
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GIANT HEjMANGIOENDOTHELIOJIA WITH ASSOCIATED 
THROMBOCYTOPENIA 

Robert G. Scherz, Captain, JIC, USA, Jose SI. Louro, Captain, MC, USA, 
AND Leo J. Geppert, Colonel, JIC, USA 
Washington, D. C. 


F ourteen cases of tlirombocy- 
topenia witli large hemangiomas 
have been reported since tiic original 
description by Kasabach and jMcri-itt 
in 1940.’-'® Of these 14 patients, two 
died as a result of the disease, one from 
hemorrhage into the thoracic cavity® 
and the other from asphyxia second¬ 
ary to hemorrhage into a hemagioma 
of the neck.® A third eliild died from 
an ovei’whelming infection® several 
months after splenectomy. The re¬ 
maining 11 had regression of the 
tumor, either spontaneous!}' or follow¬ 
ing radiation, accompanied by return 
to normal of the platelet counts and 
subsidence of the hemorrhagic mani¬ 
festations. 

The characteristics common to all 
these cases were (1) a large vascular 
tumor involving a fairly large area, 
such as a shoulder, an arm, a leg, the 
abdomen, the thorax, the head, or the 
neck, (2) thrombocytopenia, (3) 
elinieal evidence of hemorrhage into 
the tumor with ecchymoses and pete¬ 
chia elsewhere, and (4) anemia, sec¬ 
ondary to hemorrhage into the tissues. 

Thirteen of the 14 patients had had 
the full syndrome before the age of 1 
year. Most of the 13 were hospitalized 
for therapy before the age of 3 months. 

Our case is presented to demonstrate 
a successful program of therapy com¬ 
bining radiation, Meticorten (pred¬ 
nisone), and whole-blood transfusions. 



CASE HISTORY 

This 1-year-oId white girl was ad¬ 
mitted to a United States Army Hos¬ 
pital at Camp Zama, Japan, on July 
25, 195G, with a large ccchymotic area 
on her right breast and anterior chest 
wall which had been noted three days 
before admission. Chest x-ray at this 
time revealed the right hemidiaphragm 
to be markedly elevated, and a band 
of increased density extended along 
the lateral chest wall which appeared 
to represent pleural fluid. Coarse 
trabeculations of the right upper ribs 
with decalcification and periosteal re¬ 
actions were noted, suggesting either 
inflammatoiy or neoplastic changes. 
Long bone studies of the upper and 
lower extremities were normal. Bleed¬ 
ing time was 1 minute 45 seconds; 
coagulation time was 4 minutes 30 sec¬ 
onds. Rumpel-Leede tests were nega¬ 
tive. Platelet count was 164,000 on 
one occasion. Bone marrow study on 
July 81 was normal. Thoracentesis 
was performed during this admission 
and grossly bloody fluid was obtained. 
On August 21 the child was trans¬ 
ferred to Tokyo Army Hospital for 
thoracic surgery consultation to de¬ 
termine the tjTie of neoplasm on the 
right side of her chest. On August 27 a 
biopsy of both soft tissue and rib was 
performed. Prom the biopsy material a 
diagnosis of hemangioma of the capil¬ 
lary type, "hemangioendothelioma," 
Avas made. The child was transferred 
to Walter Reed Army Hospital for 
further treatment. During her trip by 
air evacuation to this hospital there 
was a noticeable increase in the size 
of the right side of her chest Avail ac¬ 
companied by further ecchymoses, mild 
respiratoiy distress, and anorexia. 
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Family History .—Tlic fatlicr and 
mother, aged 25 and 2C, respectively, 
arc alive and well. The child was the 
product o£ a normal pregnancy and 
delivery. Family history was nega¬ 
tive for disease tendencies e-veept for 
diabetes in a maternal grandmother. 

Fast history was not remarltahle for 
any illnesses other than an occasional 
upper respiratory infection. 

Physical examination on September 
19 revealed a well-developed, well- 
nourished child in moderate respira¬ 
tory distress. Her weight was 25 
pounds. There was a diffuse swelling 
covered with ccchymoscs over the right 
anterior chest wall. The swelling was 
soft and nontender. No bruits could 
bo heard or thrills felt in the mass. 



There were strong breath sounds in the 
left lung field and no rales could be 
detected. Voice and tactile fremitus 
were normal on the loft. Over the 
right lung field the breath sounds were 
decreased and percussion note was 
dull. Vocal fremitus was increased on 
the right. Blood pressure in the right 
arm was 88/54. Point of maximum 
impulse was in the sixth intercostal 
space between the midclavicular line 
and the anterior axillary line. Trachea 


appeared deviated to the left. Pulse 
rate was 90 per minute and regular. 
A; and P. were equal. Liver was pal¬ 
pable 2.5 cm, below the right costal 
margin. The spleen could not bo pal¬ 
pated. Extremities showed no de¬ 
formities. Genitalia and rectum were 
normal. Neuromuscular examination 
was within normal limits. 

Lahoraiory Data .—On admission the 
white blood cell count was 15,000 with 
5C neutrophils, 42 lymphocytes, and 2 
monocytes. Ilemoglobin was 9 Gm.; 
hematocrit was 26 per cent. Urinalysis 
was negative. Chest x-ray showed that 
the entire right pleural space was ob¬ 
scured and clouded, and no area of the 
lung could be demonstrated. The heart 
shadow appeared to be slightly dis¬ 
placed to the left side. In the lateral 
views the architecture of the lung fields 
anteriorly was obscured by what ap¬ 
peared to bo a large tumor mass. How¬ 
ever, the posterior cosfophronio sulous 
was clear. The interpretation was that 
a significant amount of pleural fluid 
was present in the right side of the 
chest, but that the main opacification 
was probably secondary to a tumor 
mass. It was also noted on the x-rays 
that the first six ribs on the right side 
appeared to bo involved by a diffuse 
bone destructive process. 

Hospital Course.—It was felt on ad¬ 
mission that the child was critically 
ill and the prognosis for life was poor. 
The general appeai-ance was that of a 
malignant process, even though the 
biopsy diagnosis had been hemangio¬ 
endothelioma. A hone marrow exam¬ 
ination was done to see if diffuse proc¬ 
ess could be demonstrated. Following 
the bone marrow aspiration on Sep¬ 
tember 21, the child continued to bleed 
from the aspiration site for about eight 
hours. Platelet count was performed 
and revealed a count of 8,000 platelets 
per cubic millimeter. This platelet 
count and aU subsequent counts were 
performed by the direct phase micros¬ 
copy method. Smears from the tibial 
marrow aspirate were quite cellular. 
There were many small mature 
lymphocytes throughout the marrow 
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(41 per cent). Granulocytes were fre- 
qnentlj'- seen and showed normal mat¬ 
uration Avith a borderline increase in 
the eosinophils. The total number of 
erythroid cells was reduced. Matura¬ 
tion, hoAvever, was nonnal Avith good 
hemoglobinization. The total number 
of megakaryocj'tes Aims increased and 
many of the megakaryocytes had gran¬ 
ular cjdoplasm and lobulatcd nuclei. 
A fcAV had some platelets near the bor¬ 
ders. Some of the megakaryocytes did 
not have granules in tlic cytoplasm 
and/or had evacuated cytoplasm. The 
number of agranular mcgalcaryocytes, 
however, Avas small. Tiie marroAV Avas 
not specific for any disease, but it was 
compatible Avith throm]joc3dopcnia sec¬ 
ondary to rapid removal of platelets 
from the peripheral blood. On Sep¬ 
tember 22 the child Avas given 10 mg. 
of Meticortcn in divided doses. 
TAventy-four hours later the platelet 
count Avas 42,000. The child Avas seen 
by the Tumor Board and thej’- unani¬ 
mously recommended that she be 
treated Aidtli irradiation. On Septem¬ 
ber 23 irradiation Avas started Avith 
100 roentgens. During the next 31 
days the child was to receive a total 
dosage of 2,000 roentgens tumor dose 
through 10 bj^ 15 cm. anterior light 
hemithorax port and 10 bj' 10 cm. pos¬ 
terior right hemithorax port. Six days 
after initiation of therapy the platelet 
count Avas 610,000. Because Ave did 
not know AA'hcther or not Meticorten 
had any effect on the platelet levels, 
we discontinued the Meticorten ther¬ 
apy and continued to give radiation. 
The child’s condition improved. She 
AA^as breathing Avithout distress and the 
ecehymotic areas Avere disappearing. 
The chest x-rays, hoAvever, continued 
to be formidable and shoAved the tumor 
mass involving the chest Avail and ribs 
on the right side AAdth evidence of 
rather massive pleural effusion on the 
right. The case was discussed Avith 
thoracic surgeons who felt that no vig¬ 
orous attempt should be made to per¬ 
form a thoracentesis. The patient had 
improved so much clinically that it 
AA'as decided to alloAv her to return 
home Avith her parents and to have ra¬ 
diation as needed on an outpatient ba¬ 


sis to complete the course of 2,000 
roentgens. Tlie parents were instructed 
that the child Avas to return imme- 
diatclj' if there Avas any increase in 
respiratory distress or any further 
evidence of bleeding. 

Five days after discharge, this 15- 
month-old child Avas readmitted to 
Walter Reed Army Hospital because 
of the sudden development of short¬ 
ness of breath beginning earlj’^ on the 
morning of admission. Coughing Avas 
also noted Avhich Avas more severe than 
usual. There Avas no hemopt.A'sis. At 
the same time the parents noted that 
the right anterior chest Avail appeared 
to be more prominent and sAvollen. 
The admission platelet count AA^as 18,- 
500. Hemoglobin aaus 14.1 Gm. AA'ith 
a hematocrit of 48. Because of the im¬ 
mediate deterioration since steroid 
therapy, it Avas felt that iMeticorten 
Avas needed and that radiation therapy 
alone Avas not enough to control the 
thrombocytopenia in this patient. Ac¬ 
cordingly, she Avas started on a 15 mg. 
divided dose of Meticorten daily, de¬ 
creasing gradually to a maintenance 
dose of 7.5 mg. daily. Over the next 
Aveek after admission the child had evi¬ 
dence of a superimposed respiratory 
infection in addition to lier underlying 
disease. She responded sloAAdy but 
steadily to antibiotics after treatment 
Avith oxygen and moist air. Increase 
in her platelet counts, hoAvever, Avas 
gradual. The second platelet count on 
the day of admission sliOAved a further 
drop to 7,500 platelets. By October 
15, on the sixth day after her second 
admission, the platelet count increased 
to 42,000. On October 16, the plate¬ 
let count Avas 130,500. At this point 
radiation therapy Avas reinstituted. 
During the second hospitalization she 
received transfusions of AAdiole fresh 
blood from a silicone-treated plastic 
bag. By October 20, the child’s con¬ 
dition had improved clinically and she 
was more alert and active. There Avas 
a noticeable decrease in the size of the 
mass in the right side of the chest and 
approximately 75 per cent regression 
of the tumor of the soft tissues by x- 
ray. The child Avas discharged from 
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the hospital on October 25, 36 days 
after her initial admission. She tvas 
seen frequently as an outpatient and 
platelet counts were obtained at weekly 
intervals for two months. Metieorten 
was continued in gradually decreasing 
dosages for 2V1» months following dis¬ 
charge. Since complete withdrawal of 


patient, however, the platelet response 
did not appear until one week after 
splenectomy. In addition, the child 
had had radiation to the tumor shortly 
before the surgery, and the lieman- 
gioma was secondarily infected. The 
one patient treated with a steroid (cor- 



DAYS PROn IMITIAL ADniSSlOfl 


Flp. 2,—Th!s chart Illustrates the relation of the prednisone and radiation therapy to the 
platelet counts in this patient. Note rise In platelet counts with prednisone therapy prior to 
both courses of radiation therapy. 


INIeticorten on Pcb. 10, 1957, the child 
has shown no recurrence of the tnmor 
and has had normal platelet counts. 

COMMENT 

Fourteen cases of large hemangio¬ 
mata with associated thrombocytopenia 
have appeared in the world medical 
literature since 1940.Management 
of these patients had included radia¬ 
tion therapy, splenectomy, blood trans¬ 
fusions, and in one case, steroid ther¬ 
apy. Splenectomy was thought to be 
of real value in one of the five patients 
in which it was performed.® In this 


tisone) received small doses of 25 mg. 
daily for a three-day period.® No ef¬ 
fect on the platelet count was noted. 

In spite of a well-established clinical 
association between these two disor¬ 
ders, the exact relationship between the 
thrombocytopenia and the hemangioma 
remains obscure. Good® suggests that 
sequestration, utilization, and destruc¬ 
tion of platelets occurs within the he¬ 
mangioma teleologically in the host’s 
attempt to destroy the tumor. Plate¬ 
let thrombi form within the capillaries 
of the hemangioma, thus producing 
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vascular occlusion. His concept is that 
the tumor acts to filter the platelets, 
thus removing them from the blood 
stream. The marrow responds by 
hyperplasia, but in a small child with 
a large tumor, the hemopoietic system 
is unable to meet the demands of both 
the tumor and the peripheral blood for 
platelets. 

In support of this concept, in our 
patient and in the other reported cases, 
the regression of the hemangiomas 
seemed directly related to the return 
of the platelet counts to normal. We 
also noted a rise in platelet counts 
with Meticorten therapy which was in¬ 
dependent of radiation treatment (Fig. 
2). This may represent an inhibiting 
effect of iMeticortcn within the heman¬ 
gioma, preventing the sequestration of 
platelets and the formation of platelet 
thrombi. This is the first reported 
case in which this effect has been noted. 

This process of endothelial hjqier- 
plasia, the formation of platelet 
thrombi with resultant vascular occlu¬ 
sion, and the regression of the tumor 
may be the “normal” way for the 
destruction of hemangiomas. We have 
all seen the spontaneous regression of 
small untreated hemangiomas of the 
skin. Perhaps this disorder is much 
more common than is realized, for 
thrombocytopenia can exist without 
bleeding tendencies. Unless these two 
phenomena are associated, the possi¬ 
bility of thrombocytopenia might not 
be considered when a large heman¬ 
gioma regresses without complications. 

SUMMARY 

The fifteenth case of giant heman¬ 
gioma -with associated thrombocyto¬ 
penic purpura is presented. This pa¬ 


tient was successfully treated with ra¬ 
diation, prednisone, and whole blood 
transfusions. Although the ultimate 
cure of this disorder resulted from the 
destruction of the tumor by radiation, 
the effect of the use of prednisone on 
this patient was lifesaving in prevent¬ 
ing the destruction of platelets during 
the interim between radiation and the 
effects of radiation on the hemangio¬ 
endothelioma. This is the first reported 
case in which this effect of prednisone 
has been noted with this syndrome. 
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T his 9lA-year-0ld boy, ivlio had al- 
ivays been considered to be in ex¬ 
cellent health, during a routine school 
physical examination ivas found to 
have hypertension, with a blood pres¬ 
sure differential between the arms and 
legs, and a heart murmur. 

After a visit to the Cardiology Clinic, 
he was admitted to the Surgical Serv¬ 
ice. Here his initial physical c.xami- 
nation showed him to bo a well-devel¬ 
oped and apparently healthy boy in 
the tenth and twenty-fifth percentile 
for height and weiglit. His tempera¬ 
ture, pulse, and respirations were nor¬ 
mal. The blood pressure was recorded 
as 140 mm. Hg systolic and 94 diastolic, 
in the arms; that in the legs was unob¬ 
tainable. No femoral pulse was elicited. 
No cyanosis, clubbing, edema, or chest 
deformity was seen. The heart was 
slightly enlarged, had a normal 
rhythm, and the aortic and pulmonic 
second sounds were equal. A grade 
IV systolic plateau murmur was heard 
over the entire precordium, with a 
maximal intensity in the second inter- 
co.stal space at the right sternal border. 
There were no abnormal findings in 
the abdomen. 

The laboratory examinations on ad¬ 
mission showed normal urine, a hemo¬ 
globin of 13.5 gm. per cent, and a 
leukocyte count of 8.1 thousand per 


cubic millimeter. The serum nonpro- 
teiii nitrogen was 35 mg. per cent. The 
roentgcnographic examination of the 
chest revealed the heart to be slightly 
enlarged, with a rounded apex and an 
indentation of the esophagus by the 
aortic arch on barium swallow. The 
electrocardiogram demonstrated a sinus 
arrhythmia, and a left axis deviation. 
The latter was interpreted as evidence 
of left ventricular hj-portropliy, ab¬ 
normal for the age. 

On the third hospital day, a coarcta¬ 
tion with a 2 mm. lumen in the narrow¬ 
est segment was removed uneventfully. 
At operation no thrill could be pal¬ 
pated over the heart, though the left 
ventricle was enlarged. A measured 
blood loss of 500 c.c. ivas replaced. 

The postoperative course was com¬ 
plicated by apprehension, urticaria, 
convulsions, hjiicrtension, and electro¬ 
lyte imbalance. Tlie blood pressure 24 
hours after operation was 128 mm. Hg 
systolic and 100 diastolic in the arms, 
and 150 mm. Hg systolic and 114 
diastolic in the legs. Pour days after 
the operation the patient was ambula- 
torjn After ten days the pressure 
rose to 170 mm. Hg systolic and 140 
diastolic, and 190 mm. Hg systolic and 
134 diastolic, respectively’. The femo¬ 
ral pulses remained full and bounding. 
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Because o£ the development of urti¬ 
caria, penicillin was discontinued and 
tetracycline substituted; the urticaria 
disappeared six hours after the admin¬ 
istration of triphenamine hj^drochlo- 
ride. Vomiting, 2 to 3 times daily, 
persisted despite medication. 

The evening before his expected dis¬ 
charge on the tenth hospital day, he de¬ 
veloped a right-sided grand mal seizure 
which lasted eiglit minutes but was 
controlled after intravenous sodium 
Amytal. A transient residual paralj'- 
sis cleared the folloudng morning. 
Skull films and lumbar puncture at 
this time were normal. The clcetro- 
encephalogram showed a slowed and 
disorganized patteni with left-sided 
predominance. 

He was placed on Dilantin and 
phenobarbital and discharged home on 
the sixteenth hospital day, asympto¬ 
matic and afebrile. 

On the nineteenth postoperative day 
he was readmitted witli a history of 
anorexia for two days, nausea and list¬ 
lessness progressing to disorientation 
and delirium. A generalized convul¬ 
sion occurred immediately before ad¬ 
mission; a second convulsion on admis¬ 
sion was stopped with intravenous 
Amytal. Neurological examination 
was again noncontributory for localiz¬ 
ing signs. Over the next forty-eight 
hours he passed several foul-smelling, 
grossly bloody stools, which then 
cleared; during this period he had mild 
generalized abdominal tenderness but 
no spasm. 

The laboratory examinations now 
showed many erythroc 3 des in the urine. 
The peripheral leukocytes numbered 
87.0 thousand per cubic millimeter, 
with 96 per cent polymorphonuclear 
leukocjdes on differential smear. The 


blood chemistry values were as follows: 
nonprotcin nitrogen 50 and fasting 
blood sugar 235 mg. per cent; pH 7.35; 
carbon dioxide content 3.5 sodium 127, 
potassium 5.1, and chlorides 57 mEq. 
per liter; 17-hydroxycorticoids 43 pg 
per cent (normal below 25 /ig per 
cent). 

Vigorous but unsuccessful attempts 
Avere made to correct the electroljdc 
deficienej’^ Avith as much as 2,500 ml. 
of saline and GO mEq. of potassium 
chloride being given dailj'. After 
tAA’clve days of vigorous therapj' to a 
seemingly moribund patient, the blood 
chemistry A'alues Avere; nonprotein ni¬ 
trogen 44 mg. per ment, pH 7.32, cai’- 
bon dioxide content 35.3, sodium 117, 
potassium 4.8, and chloride 72.5 mEq. 
per liter. The leukocyte count re¬ 
mained betAA'een 30 and 80 thousand. 
An example of several quantitative 
tAventj'-four hour urine collections 
shoAved soditmi 79, chloride 87, and po¬ 
tassium 44 mEq. Antibiotics and anti¬ 
convulsants, electrolyte and blood 
transfusions Avere given. 

Abdominal tenderness gradual^' in¬ 
creased in severity and thirty-one daj's 
after the original operation, an ab¬ 
dominal operation Avas performed. The 
subsequent improvement Avas sIoav but 
gradual and he Avas discharged home, 
one month after the second operation. 

DISCUSSION 

Dr. Chilton Crane.*'—F irst, Ave 
note that tAVO maternal uncles liad 
epilepsy. I think that Ave have to bear 
this in mind in aucav of later events, 
and that Ave have to say that this boy 
probablj' had some sort of predisposi- 

•Dr. Chilton Crane is Associate in Surgery 
at the Peter Bent Brigham Hospital, and 
Clinical Associate in Surgery, Harvard Medi¬ 
cal School. 
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tion or lowered threshold which c.nised 
him to have episodes of convulsions on 
relatively minor stimuli which would 
not occur in an otherwise normal indi¬ 
vidual. There was a grade IV systolic 
stenotic murmur which was heard over 
the entire precordium with maximum 
intensity at the second intercostal space 
at the right stomal border. This would 
certainly put tliis'murmur, from the 
point of view of location, at the aortic 
valve. It is hard to believe that he 
had a very high degree of aortic steno¬ 
sis in view of the hj-pertensive pres¬ 
sures which he later developed. 

The serum nonprotein nitrogen is 
35 mg. per cent which appears to be 
a little on the high side. If it is truly 
elevated, wo can assume right away 
that he has an underlying serious renal 
disease. If there is any elevation in 
the steady state of the nonprotein or 
urea nitrogen, we can assume that 75 
per cent or more of the nephrons have 
already been injured. 

A tj-pical coarctation of the aorta 
was encountered, with a 2 mm. open¬ 
ing through the narrowed segment. A 
“typical coarctation,” I am certain, 
is one which is distal to the left sub¬ 
clavian vessel, as are 97 per cent. We 
must assume that this 2 mm. opening 
through the coarctation is rather larger 
than many. Claggetrt who examined, 
with Edwards, 124 specimens removed 
at operation, found that most of the 
openings were smaller than 2 mm. in 
diameter. The only eonceivable im- 
portanee of this is in relation to the 
question of interference with renal 
flow, ■which might have occurred during 
the brief period of clamping of the 
aorta. This question of adequate renal 
blood flow very rarely becomes a prob¬ 
lem in coarctation cases because renal 
hypoxia, related to obstruction of ves¬ 


sels during operation for this particu¬ 
lar lesion, is probably nonexistent, sim¬ 
ply because of the tremendous collat¬ 
eral blood flow. 

There was a measured blood loss of 
500 c.c. which was replaced during the 
operation. I think that wo can assume 
from this statement that there was no 
cause for hypotension during operation 
and that oliguria was not a feature 
of the postoperative course. I am try¬ 
ing hard to find some cause for this 
individual having developed a renal 
lesion which I feci quite certain he 
did have. I do not think that we have 
any evidence that the sui’gory per sc 
induced changes in renal blood flow 
or effective blood pressure which, in 
turn, caused the possible later renal 
difficulty. 

Very interestingly, we note that the 
initial postoperative blood pressures 
in the aims were, ns expected, 128/100 
—still somewhat elevated—but Instead 
of going down further to normal over 
the next few days and weeks, they 
gradually rose after ten days to 170 
systolic and 140 diastolic and, veiy 
important, the lower-extremity blood 
pressures also rose to 190 systolic and 
134 diastolic after ten days. The femo¬ 
ral pulses remained full and bounding 
subsequent to this operation, which 
tells us, of course, that the aortic repair 
was a completely adequate one, that he 
had an excellent lumen through the 
aorta, and that the subsequent eleva¬ 
tion of blood pressure was unrelated to 
any block in the major arterial path¬ 
way. This suggests that the hj-perten- 
sion had a renal origin, or that there 
was a remote possibility of a pheo- 
chromocytoma. One might speculate 
that if a pheochromocytoma were pres¬ 
ent with a coarctation and an enhanced 
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flow was produced after repair, this 
might induce increased activity on the 
part of the tumor. Pheochromocytomas 
are apparently extremely sensitive to 
changes in both blood pressure and 
flow, so one might have a consideralilc 
functional response with a resulting 
great elevation of blood pressure. I 
cannot take this seriously, however, 
because this should have occurred im¬ 
mediately postoperatively Avith a labile 
type of lijTiertension. This rise oc¬ 
curred gradually, steadily, and slowly 
over the course of ten days. 

Vomiting persisted Vvo or three 
times daily for ten days, in spite of 
Thorazine and antacid therapy. If 
this individual really continued to 
vomit fairly large volumes of gastric 
contents over ten days, it would be im¬ 
portant in his subsequent electrolyte 
status, after his second admission—but 
I cannot believe that the vomiting was 
significant in amount or he would not 
have been in sufficiently good condition 
to go home on the tenth postoperative 
day. 

The evening before his discharge he 
developed a right-sided grand mal 
seizure, lasting eight minutes. Now 
this seems important, yet the transient 
residual right semiparesis had cleared 
by the following day. This seems to 
tell us that this was not a pure epilepti¬ 
form episode, but that actual brain 
damage was responsible for this neu¬ 
rological defect. I think it must be 
put into the categor}’^ of thrombosis or 
hemorrhage into the brain substance. 

After his re-entry, he developed 
bloody diarrhea, but Ave are not told 
hoAV long this diarrhea persisted. This 
might be important in regard to both 
his later electrolyte pattern and his 
intra-abdominal problem. 


The hydroxycorticoids Avere 43.7 jag 
per cent and avc are told that the noi’- 
mal level is under 25. This tells us 
that the adrenal cortex is operating 
normally, and that the cause of the 
salt-losing renal lesion is not adrenal 
failure. It suggests that the anterior 
pituitary is functioning and that he is 
pouring out corticoids at a high level. 
Vigorous attempts Avere made to cor¬ 
rect the electrolyte defieit, but Avere 
un.successful. After IavcIvc days of 
such vigorous therapy to a seemingly 
moribund patient, the nonprotein ni¬ 
trogen Avas 44 mg. per cent. This 
means, I should think, that he Avas put¬ 
ting out good ui’ine volume right 
along because he successfully cleared 
his nonprotein nitrogen. It Avould be 
helpful to knoAv the urine sodium levels 
in collections made Avhen no intrave¬ 
nous saline Avas being administered. If, 
for example, urine sodium levels Avcrc 
high AA'hen he Avas not receiving any 
intravenous sodium, Ave could surmise 
that sodium Avas readily passing 
through the kidney and that there must 
be a tubular lesion of some significance 
since he Avas unable to conserve sodium. 
If the kidneys Avere normal, one Avould 
assume that the sodium excreted Avould 
amount to only 1 or 2 mEq. per tAventy- 
four hours. As Ave mentioned, the 
adrenal cortex Avas normal, so that ap- 
parentlj' does not enter here. If any¬ 
thing, the adrenal should conserve 
sodium. So, Ave conclude, I thhilq fit¬ 
ting in the red cells in the urine, the 
rising nonprotein nitrogen, and so on, 
that he had a significant and quite 
severe renal lesion Avith a salt-losing 
ingredient mixed into it. With these 
loAV levels of sodium and chloride, Ave 
think of Avater retention, particularly 
in individuals Avith a renal lesion. We 
do not knoAV Avhether he Avas losing 
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weight as he should have been, day 
after day, and what his intake and 
output were, but he was certainly hav¬ 
ing good urinary output, and I doubt 
if water-loading was present. I doubt 
that he became edematous or that he 
was gaining weight. lie had all the 
background of stress and sepsis for 
a sodium-potassium shift Avith sodium 
going into the cells and the postassium 
coming out. AVhen the infection was 
cared for, he presumably improved in 
this regard. 

The Avhite count remained between 
30,000 and 80,000. This alone makes 
one think of three situations: (1) very 
diffuse sepsis; (2) a very large area 
of necrosis, as though a long segment 
of intestine Avere sloAvly becoming non- 
viable Avith mucli tissue death; (3) per¬ 
haps a leukemoid tj’pc of reaction or au 
unusual response Avliich is scon in mili¬ 
ary tuberculosis, typhoid fever, and 
other infections. 

Abdominal tenderness gradually be¬ 
came a more prominent fcatui’e of the 
illness, and on the tAvclfth hospital day 
(thirty-one days after the original sur- 
gei’y) an operation svas performed. 
This abdominal tenderness is most im¬ 
portant because here, in the march 
of events in this patient, the evidence 
finally indicates that he has a serious 
intra-abdominal trouble Avhich is pro¬ 
moting the electrolyte imbalance and 
is making liim profoundly ill. Treat¬ 
ment for this maj’ save the patient. 
From the record it appears tliat the ab¬ 
domen became more and more tender, 
until it became obvious that tlicre was 
diffuse intraperitoneal irritation and, 
almost certainly, intraperitoneal sep¬ 
sis. 

Jlay Ave now see the x-rays, particu¬ 
larly those of the chest and the ab¬ 


domen, if any Avere made prior to this 
operation. 

Dr. E. B. D. Neuiiauser. —In the 
film of the chest made before operation, 
at the time of the diagnosis of coarcta¬ 
tion, he had a considerably enlarged 
heart Avith left ventricular enlargement 
and hj-pertrophy. There Avas no rib 
notching. This shows very beautifully 
again Avitli barium SAvalloAV and there 
Avas, in the oblique projection, indenta¬ 
tion of tlie esophagus produced by the 
aortic arch shOAvn beautifully by a 
barium SAvallow. Tlicre Avas much post¬ 
stenotic dilatation of the aorta. In the 
postoperative film the heart appeared 
very much smaller, Avhich probably 
represents a change in blood volume 
rather than in cardiac mass. The first 
film of the abdomen aa’os made Avhen 
there Avas great abdominal distention. 
The stomach was dilated and nearly 
all of the distended loops were in the 
small bowel, but there Avas some gas 
in the colon. Tlie boAvel loops appeared 
to be slightly separated, and Ave inter¬ 
preted that to he caused by cither a 
small amount of free fluid Avithin the 
peritoneal cavity, or actual edema of 
the adjacent boAvel Avails, producing a 
tliickcr sliadoAV than one Avould nor¬ 
mally get. 

Dr. Crane. —You AA'ould conclude, 
Dr, Neuhauser, Avith Avhat you see 
there, that this is diffuse—that there 
is no obstructive point? 

Dr. Neuhauser.—W e could not de¬ 
fine a single obstructive point and aa’c 
tliought that this AA^as a diffuse lesion. 
The upright film shoAA’ed perliaps more 
strikingly the disturbance of the motor 
function, Avith dilated loops related to 
fluid levels. 
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Dr. Crane. —It seems to me tliat 
what we have to trj^ to explain in this 
exti’aordinary sequence of events is 
three lesions on the basis of a single 
set of circumstances; a cerebral lesion 
—either a hemorrhage or an abscess; 
a renal lesion—either pyelonephritis 
or acute glomerulonephritis; and a 
lesion of the gastrointestinal tract, 
Avhich developed to the point of multi¬ 
ple dilated loops with fluid, accom¬ 
panied by diffuse abdominal tender¬ 
ness, resulting in generalized peri¬ 
tonitis secondary to the lesion of the 
intestine. 

In trying to coordinate the factors in 
this case I could not help wondering 
whether subacute bacterial endocarditis 
could enter into this on tlie basis of 
the aortic murmur, and the fact that 
some people with coarctations do have 
other anomalies of the great vessels 
of the heart, and that such lesions arc 
so often unsuspected. Could ho thus 
have had emboli to the brain, the kid¬ 
ney, and the intestine? A loop, or 
several loops, of small bowel may have 
been barely viable over a period of 
days, but I have just not heard of this 
taking place in subacute bacterial en¬ 
docarditis. I think the remarkable 
shrinkage of the heart suggests that 
the cardiac findings were almost solely 
related to the coarctation and that 
probablj' no significant valvular aortic 
lesion was present. 

Could all of this be explained on the 
basis of acute renal failure? Under¬ 
lying renal disease in the form of a 
chronic yet compensated glomerular 
nephritis might be made worse by the 
stress of surgery, and the clamping of 
the aorta, which normally would have 
no effect at all, might, with such a 
series of events, produce renal failure, 
so that the patient developed hyper¬ 


tension and then subsequently devel¬ 
oped uremic ulceration of the bowel. 
Uremic ulcerations of the intestine do 
not usually occur with a nonprotein ni¬ 
trogen level of 55 mg. per cent. They 
are usually terminal, and I am not fa¬ 
miliar with perforations of uremic in¬ 
testinal ulcer. AVe have no evidence 
witii which to localize the bleeding, 
but sinee the blood he passed was not 
fresh, we can assume it was not from 
the colon. I do not believe that such a 
formulation explains the intra-abdomi¬ 
nal problem, but it may have contrib¬ 
uted to the cerebral symptoms as a 
hypertensive encephalopathy associ¬ 
ated with convulsions. 

Could all this represent a staphy¬ 
lococcal enteritis with perforation and 
septicemia? The frequency of bowel 
movement cased off very quickly and 
sepsis appears more important. Wc 
have no knowledge of positive cultures 
for staphylococci in the blood or feces. 
Staphylococcal enteritis would not 
cause hypertension. 

I considered acute polj-arteritis, 
with involvement of brain, kidney, and 
intestine, but I discarded that as un¬ 
likely. 

My final diagnoses are: (1) hyper¬ 
tensive encephalopath}’^, on a back¬ 
ground of epilepsy, Avith a question of 
staphylococcal abscess in the left hemis¬ 
phere; (2) acute pyelonephritis super¬ 
imposed on an old glomerulonephritis 
with renal failure; (3) a perforation 
of the gastrointestinal tract—either a 
perforated duodenal ulcer coming on 
in the Avake of the high corticoid 
levels, or an acute perforation of the 
right colon on the basis of an acute 
ulcerative colitis. I believe, in anj’^ 
eA^ent, that the operation consisted of 
drainage of a generalized peritonitis 
and of dealing Avith a perforation in the 
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gastrointestinal tract. This wo\ilcl in¬ 
volve a simple closure of the duodenum 
and, in relation to a perforation of the 
colon, probably an ileostomy. 

Dr. John F. Crigler. —The more I 
look over the protocol and sec the dis¬ 
connected information given to Dr. 
Crane, the more I sympathize with 
him. 

One of the reasons that I was called 
to see this patient was to determine 
whether he was to be given cortisone, 
and that was the reason why the corti- 
coid level was determined. He appar¬ 
ently was very ill but he was not hy- 
pocorticoid. As far as the electrolyte 
disturbance was concerned, I was cpiite 
certain that it was not due to adrenal 
insufficiency, even before the corticoid 
levels were drawn. It seems that it 
was due to his intestinal difficulty. He 
was treated intensively with much salt, 
water, and cortisone. Urine specimens 
were obtained at random to determine 
the amount of salt excreted. I did not 
think that he liad evidence of renal 
damage prior to his operation, or dur¬ 
ing liis po.stoperative complications 
here, but I think that is because I did 
not consider a nonprotcin nitrogen of 
35 as abnormal. 

IMy general impression of the pa¬ 
tient’s illness was that he had a dif¬ 
fuse embolic, septic process, associated 
with the postoperative course of the 
repair of a coarctation. He did have 
signs of inti’acranial, intestinal, and 
renal difficulty. Tlie surgery per¬ 
formed was, I think, wisely done, al¬ 
though I did not go into the possible 
pathology at the time. I cannot dis¬ 
agree wth Dr. Crane’s analysis of the 
case. 

Dr. Robert E. Gross.— of the 
Surgical Serrice came to the same con¬ 


clusions as Dr. Crane and Dr. Crig¬ 
ler—that this whole process might best 
be explained on tlic basis of sepsis. 
Endocarditis, with infection beginning 
at tlic suture line, was one of the im¬ 
portant considerations, but we were 
never able to prove this, though multi¬ 
ple attempts to do so were made. 

At the second operation there were 
multiple areas throughout the small 
intestine which appeared to he gan¬ 
grenous. Some of tliesc appeared 
about to perforate. One segment of 
bowel, about 15 inches in Icngtii, was 
exteriorized because we realized that 
tJiis part of the intestine was tlie wonst 
at the time, but there were dozens of 
other similar areas scattered through¬ 
out the intestine which might also per¬ 
forate. His Mikulicz ileostomy was 
subsequently closed and ho was dis¬ 
charged from the Iiospital. We feel 
that he will Imvc no more trouble with 
tlie intestine. 

There is still some vascular disorder 
present because this boy still has hy¬ 
pertension, He has no block in the 
aorta because the blood pressure in the 
legs is recorded as higher than in the 
arms, yet this individual’s response is 
altered, either because of a diffuse 
arteriolar spasm, arteriolitis, or arteri¬ 
tis, which is still maintaining the 
blood pressure above normal. "Whether 
this is going to subside in time, we do 
not know. We have seen a half dozen 
patients who, following operation for 
coarctation, did not get relief of their 
hypertension for a period of many 
months. We do not understand what 
happened in these patients. 

Dr. Craig.— Did those patients have 
a fall in blood pressure? This pa¬ 
tient’s pressure iell after operation, 
and then went hack up again. 
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Dr. Gross. —It fell some, initially, 
but it certainly did not come down to 
tlie level we would like to have seen. 

Dr. Crmg. —The bowel wall was in¬ 
deed, as Dr. Gross stated, gangrenous 
in appearance, partially filled with 
fluid, with many areas of gross mu¬ 
cosal ulcerations. The essential lesion 
was one involving medium- and small- 
size arterial vessels. They were in¬ 
volved in an acute arteritis Avith fibrin 
deposits in the intima, fibrinoid ne¬ 
crosis of the media, and periarterial 
inflammation. Organization of the 
central fibrin masses then led to oc¬ 
clusion of the vessels, with resulting 
infarctive necrosis of the surround¬ 
ing tissue, e.specially the mucosa 
(Figs. 1 and 2). The lesion appeared 
to be limited to arteries and did not 
affect veins, so is not to be regarded 
as a diffuse vasculitis. No emboli 
were identified, the earliest lesion al- 
Avays being related to the intima. 
This type of change Avas present 
throughout all the sections of the re¬ 
moved portion of hitestine. 

There have been five or six recorded 
cases Avith similar histories and find¬ 
ings.-'^ Such a patient, Avith hyperten¬ 
sion associated Avith a coarctation of 
the aorta, has an excision, Avhich is fol- 
loAved by an asymptomatic interval of 
a Aveek or tAvo, and then a return of 
the hypertension, but noAV of the loAver 
body as Avell as the upper, and the 
development of abdominal pain, dis¬ 
tention, and intestinal obstruction. 
Finally, gangrene of the boAAml may 
occur, involving perhaps only a 10 to 
12 cm. segment, or in severe cases, the 
entire small intestine. In one autop- 
sied case in a 26-year-old man, the 
changes seen in the arterial vessels of 
the intestine of this case, were present 


in all the small arteries beloAV the point 
of the coarctation, in the mammary, 
intercostal, hepatic, and renal arteries, 
AA'ith numerous associated infarets.- 
One boy developed an aneurysm in the 
splenic artery; this ruptured, causing 
his death bj’ intraperitoneal hemor¬ 
rhage.^ In none of the described cases 
Avere arterial lesions present above the 
level of the coarctation. In some of 
the described eases there Avas, fortu¬ 
nately, a limited area of involvement 
of the intestine. In them, prompt 
recognition and excision of the seg¬ 
ment Avere lifesaving, iilost of the 
surviving patients have not had a 
persistence of the hypertension, as 
this boy apparently has, though it has 
taken several months for the blood 
pressure to return to normal. 

The etiologj" of this lesion, I think, 
is one for great debate and the funda¬ 
mental problem is A\diether hyperten¬ 
sion itself Avill give rise to periarteritis. 
Tliis is distinct from the small arterio¬ 
lar necrosis Ithat one encounters in es¬ 
sential hypertension. Dr. Pearl Zeek,® 
Avho has Avorked in this field for a long 
period of time, in a review in the New 
England Journal of Medicine in April, 
1953, came to the conclusion that there 
is quite definite evidence that in cer¬ 
tain situations hj'pertension alone will 
give rise to the classical picture that 
Avc see histologically in periarteritis 
nodosa. One very striking experiment 
is the simple isolation of a segment of 
an artery, the injection in that portion 
of a fluid under greatly increased pres¬ 
sure, the releasing of this pressure, and 
the sacrificing of this animal a fcAV 
days later. In such isolated segments 
of artery, there is a striking histologic 
picture of periarteritis nodosa Avithout 
involvement of other vessels, an indica¬ 
tion that the etiological agent is not 



Plir. 1.—PhotomicrORraph. Intestine. The lamina propia Is necrotic; arteritis anfl oblitera¬ 
tive thrombosis are present in the submucosal vessels; there Is hemorrhase In the serosa. 
(Tolufdme blue eosin. ><35.) 

FJff. 2.—Photomicrogiapb, Intestine. Periarteritis, fibrinoid necrosis, fibrin deposition, 
and organizing obliterative endarteritis are present in the submucosal arterioles. (Toluidlne 
blue eosin. Xl-10.) 
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always a circulating toxin produced 
by partial occlusion of the renal arter¬ 
ies, by placement of cellophane about 
the Iddney, or by induction of hj^er- 
sensitivity. 

It appeal’s that the lesion in these 
patients is somehow related to the sud¬ 
den change in blood pressure in the 
areas below the coarctation, after its 
excision. It is interesting to note that 
one of the children (a 4-year-old boy 
who survived) also liad the low serum 
electrolyte pattern that was described 
during this patient’s course. Tlie 
renal lesions described at autopsy in 
such cases require much studj’- for cor¬ 
rect interpretation of their clinical 
pathologic correlations. 


REFERENCES 

1. Claggett, 0. T., Kirklin, J. W., and Ed¬ 
wards, J. E.: Anatomic Variations and 
Pathologic Changes in Coarctation of the 
Aorta, Surg., Gynec. & Obst. 98; 103, 1954. 

2. Scaly, W. C.; Indication for Surgical 
Treatment of Coarctation of Aorta, Surg., 
Gyncc. & Obst. 97: 301, 1953. 

3. Lober, P. 11., and Lillehei, C. W.: Necro¬ 
tizing Periarteritis Following Repair of 
Coarctation of Aorta, Surgery 35: 950, 
1954. 

4. Perez-Alverez, P. P., and Oudberk, S.: 
Necrotizing Arteriolitis of the Abdominal 
Organs as a Postoperative Complication 
Following Correction of Coarctation of 
the Aorta, Surgorj- 37: 833, 1955. 

5. Benson, W. R., and Scaly, W. C.: Arterial 
Necrosis Following Resection of Coarcta¬ 
tion of the Aorta, Lab. Invest. 5: 359, 
1956. 

C. Zeck, P. M.: Periarteritis Nodosa and 
Other Forms of Necrotizing Arteritis, New 
England J. Med. 248: 764, 1953. 



Medical Progress 


REFLECTIONS ON INFANTILE GASTROENTERITIS AND ITS 
TREATJIENT 

S. Levin, 5I.B. (Rand.), MJl.C.P. (Edin.) D.C.H. 

JOHANNESBUBO, SOUTH AfBICA 

. my bowels are troubled^ my liver is poured upon the earth. . , 

Lam. 2:11. 


A bout 2,500 years ago, a physician 
. from Bahylo-Assyria pronounced 
some weighty opinions on diarrlica; 
“If a man has a pain in his stomach 
and cannot retain food, whicli comes 
back through the raoutli, and his bowels 
are loose, and ho vomits . . . and diar¬ 
rhoea has set in. . .” then, states he, 
therapy was to be dispensed in the 
form of a medication and incantation 
in order to dispel the demon respon¬ 
sible for the disease. A representative 
sample of such therapy is: “slaughter 
a kurku bird, take its blood, fat, and 
the skin of its crop, burn it in the iirc, 
mix cedar with the blood, and pro¬ 
nounce three times the incantation 
knoivn as ‘evil finger of man.’ 

Among the ancients, the concept of 
animism pervaded all thought. It was 
believed tliat anything which moved, 
anything that possessed power, must 
be alive. The nistle of trees, the move¬ 
ment of the sun, wind, thunder, yea, 
even the murmuring of peristalsis was 
a manifestation of life within the ab¬ 
domen. And when this murmuring 
was associated with illness, with purg¬ 
ing and vomiting, why, surely some¬ 
thing living was inside the abdomen, 
causing this disturbance. Thus the 


concept of a demon came into being. 
Unbeknown to our ancient colleague, 
however, it was a very modern concept. 
We call the demon a germ. With the 
passage of many centuries of mias¬ 
matic and epliemeral theories, we are 
again back to animism. Our demon is 
a microorganism—very much alive— 
and exorcised only -with the greatest 
of difficulty. 

Wliat microorganisms, then, are re¬ 
sponsible for diarrhea, and are they 
responsible for all cases of diarrhea? 
Here we are still on uncertain ground. 
Until about thirty years ago, the enor¬ 
mous influence of Finkelstein had 
established the cause of what he termed 
“decomposition” and “intestinal in¬ 
toxication” to be due to a rather neb¬ 
ulous “metabolic breakdown” asso¬ 
ciated with heat and incorrect feeding. 
As late as 1928, Fischer,' author of a 
remarkably dogmatic textbook on pedi¬ 
atrics, laid doivn the law that it could 
be considered proved that bacteria 
played no part in the etiology of the 
disease, and that diarrhea was due to 
overfeeding, wrong feeding, and meta¬ 
bolic breakdown. Lest we smile at 
this, our attention must be drawn to 
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the thesis of Dr. E. Kahn,® of Barag- 
wanath non-Enropean Hospital, Jo¬ 
hannesburg, wiio wrote on “TJie Etiol- 
ogy Of Summer Diarrhoea” in 1952. 
While rejecting the bacterial etiology 
of ("nonspecific”) summer diarrhea 
in the Bantu (on what appear to be 
quite inadequate grounds), he sums 
up Ms views as follows; "Summer 
Diarrhoea is a circulatorj’^ breakdown 
occurring in children who suffer fronr 
malnutrition. Heat . . . (per se) . . . 
precipitates this breakdown.” Shades 
of Pinkelstein! A few voices of partial 
protest were lifted agauist the influen¬ 
tial pediatrician from Berlin. Griffith'' 
(the original author of Jlitchell-Nel- 
son’s textbook) notes in 1919: "Those 
who have long followed the increasing 
purification of the milk supply, as con¬ 
nected with the lessening morbidity 
and mortality of infants during hot 
weather, find it difficult to admit that 
bacteria play as small a part in the 
production of Summer Diarrhoea as 
Pinkelstein’s claims assign to them.”' 
Hess,® while giving due regard to the 
concept of "metabolic breakdown” 
writes, "It is my belief, that in most 
cases there is an underlying infection 
of the gastro-intestinal tract. ...” 

A new appreciation is needed of 
Theodor Eschcrich (1857-1911) of 
Vienna, whose monumental labors on 
the bacteriology of the gut are a trib¬ 
ute to his industry and foresight. In 
1927, Adam® recognized what he 
termed "dyspeptic coli,” and in 1945 
Bray^ established a certain strain of 
Escherichia coli as being responsible 
for transmissible diarrhea. While it 
has been known for a long time that 
organisms such as Shigella, Salmo¬ 
nella, and Staphylococcus were capable 
of producing outbreaks of gastroen¬ 
teritis, the incrimination of Esch. coli 


has been a real advance in pediatrics. 
Viruses have also been isolated and 
transmitted during epidemics of diar¬ 
rhea.®’ “ One can easily imagine that 
future studies may indicate that they 
play the principal role in the produc¬ 
tion of infantile gastroenteritis, but in 
the meantime the stage is held by the 
pathogenic Coli of Bray, since re¬ 
ported as being responsible for epi¬ 
demics of gastroenteritis in many coun¬ 
tries. In 1947 Kauffman'® classified 
these i^athogenic Esch. coli according 
to somatic ("0”) and surface ("K” 
especially subtype "B ”) antigens. The 
commonest forms are 0.111B.4 and 
0.55B.5, although at least eleven dis- 
tinet pathogenic strains are known to 
exist. Carriers of these organisms 
have been found in parents and nurses. 
They have exceptional propensities for 
spreading through a ward, although, in 
so doing, they do not cause clinical 
disease in all or even in the majority 
of infants exposed. Probably at the 
age of a year most infants have already 
had subclinical pathogenic Esch. coli 
infections, and are immune in greater 
or lesser degree to reinfection. The 
incubation period is about 4 to 10 days, 
but can be as little as 24 hours. When 
disease does occur, clinical improve¬ 
ment runs reasonably parallel with the 
disappearance of these particular 
Esch. coli from the stool." 

It is becoming increasingly evident 
that these dyspeptic coli are pretty 
ubiquitous organisms, and are respon¬ 
sible for a great deal of the mild diar¬ 
rhea in infants even in superior house¬ 
holds. In this regard there is an espe¬ 
cially significant report by Thomson 
and associates,’® who summarize tlieir 
work as follows: ‘ ‘ Pathogenic varieties 
of E. coli were found in 1 per cent of 
faecal specimens from babies under one 
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year old living at home. The infection 
rate was shorni to he at least 25 per 
cent per annum. . . . Having regard 
for the tecluiical difficulties and to the 
fact that specimens of faeces were ex¬ 
amined only at fortnightly intei-vals, 
the suspicion arises that most, if not 
all babies are infeeted in the first year 
of life.” 

It is necessary to stress that gastro¬ 
enteritis is a dangerous disease with a 
heavy mortality. In 1944 the British 
Medical Journal featured a paper” re¬ 
porting on the treatment of G9 severely 
dehydrated infants, the resultant mor¬ 
tality being ll.G per cent. The paper 
earned high editorial praise, since it 
was pointed out that the previous 
study on infantile gastroenteritis in 
1941“ had indicated a mortality of 
53.7 per cent and that this figure was 
not unusual. Smellie” in 1939 re¬ 
ported a 48 per cent mortality, and 
Cooper” in 1937 a 47.2 per cent mor¬ 
tality. Alexander’s” excellent results 
were largely duo to the prompt and 
energetic use of intravenous plasma 
and Hartman’s solution. Among the 
urban Bantu, gastroenteritis stilt has 
a heavy mortality despite what is by 
all standards good hospital treatment. 
At the Coronation non-European Hos¬ 
pital during the years 1948-1949, the 
mortality of gastroenteritis varied 
from 17 to 34 per cent”; Kahn* re¬ 
ported that in 44G cases treated in 
1951 there were 204 deaths, a mortality 
of about 45 per cent, while Stein” at 
the same hospital recorded a mortality 
of 20 per eent in 170 infants with 
“nonspecific” diarrhea in 1954-1955. 
The conclusion seems inescapable that 
this high mortality in the hospitalized 
Bantu infants is somehow related to 
chronic undemutrition and liver dis¬ 
ease, as well as to the fact that about 


a third of these infants arc ill due to 
infections with Shigella and Salmo¬ 
nella organisms. 

Contrary to convention, it is here 
found more convenient to deal first 
with the treatment of severe gastro¬ 
enteritis, and later to consider the man¬ 
agement of mild diarrhea. The treat¬ 
ment of severe diarrhea falls naturally 
into four categories: (1) medication; 
(2) intravenous therapy; (3) feeding; 
and (4) Priiiuiiii non iioccre—the pre¬ 
vention of potentially harmful proce¬ 
dures. 

MEDICATION 

“rije Lord hath created medicines out of 
the earth and a toise man aiill not ahhor 
them.** Ben Sira 3S:4. 

Prom the very earth itself comes 
kaolin, hallowed by time and tradi¬ 
tion. Used to give a deceptive bulk to 
the stool, it is still a favorite treatment 
for diarrhea, both alone and in com¬ 
bination with numerous other medica¬ 
ments. Good evidence for its value is 
lacking, and the possibility at least 
c.xists that it may do harm because it 
absorbs water and electrolytes from tlic 
bowel. Apple, introduced by Moro’* 
in 1929, has its advocates, and so has 
banana.*” Bismuth and pectin arc also 
extensively used, and earob flour (Aro- 
bon) has received support.*” The 
Lancet recently featured a letter** ex¬ 
tolling the properties of yoghurt in 
diarrhea. There is no really good evi¬ 
dence that the.so substances influence 
the course of a diarrhea, although by 
Increasing the bulk of a stool they 
may cause a deceptive appearance of 
improvement. Their general use is 
falling into disfavor. Magnesium sul¬ 
fate, castor oil, and opiates still have 
their occasional supporters, although 
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it is certain that all three are danger¬ 
ous for infants. 

Chemotherapeutic substances are 
used in reasonable profusion and in 
various eombinations as being effective 
in gastroenteritis. 

Neomycin has been reported favor¬ 
ably^® and at the present time is the 
only antibiotic against -which Escli. coli 
has not yet developed resistance. Be¬ 
ing poorly absorbed from the gastro¬ 
intestinal tract, it may be given in 
large doses of 50 to 100 mg. per kilo¬ 
gram of body -weight. Reports on otlicr 
antibiotics are confused and probably 
depend principally on the sensitivity 
of the offending Escli. coli to the drug 
administered. Henveg and associates®-' 
use neomycin orallj’’, at the same time 
giving penicillin and streptomycin par- 
enterally to prevent complications. 
They feel that penicillin and strepto¬ 
mycin, as well as sulfonamides, are in¬ 
effective in diarrhea per se. Balnap 
and O’Donnel,®” studying an outbreak 
of Esch. coli diarrhea, found that peni¬ 
cillin, streptomycin, Aureomycin, and 
Tcrramycin were ineffective but that 
the organism was sensitive to Chloro- 
mj^eetin, and that in this particular 
epidemic it was the drug of choice. 
They added the significant remark, 
“Recovery in the face of inadequate 
treatment seems to be dependent on 
the ability to form antibody.’’ They 
also suggested that hyperimmune 
serum might be a useful adjuvant. 
Thej' found that despite excellent bio¬ 
chemical stabilization some of their in¬ 
fants developed periodic episodes of 
collapse which responded temporarily 
to four-hourly administration of corti¬ 
sone. Perhaps, like oxygen, it is non¬ 
specific supportive therapy. 

Also in the United States, Metzger 
and Jenkins®® tested four strains of 


Esch. coli against various antibiotics 
in vitro. In terms of effectivene.ss, tlic 
order of the drugs was: neomycin, 
Chloromycetin, tetracycline, Terramy- 
cin, Aureomycin, and streptomycin— 
the last being very weak in its action. 
Neomycin, it was pointed out, was un¬ 
like the other broad-spectrum anti¬ 
biotics in that it was actually bacterici¬ 
dal. They also noted that Esch. coli 
0.127B.S had the largest number of 
resistant strains. 

In South Africa, the only report of 
significance is that of Stein'® of Barag- 
wanath non-European Ho.spital, who 
treated 170 infants with severe “non¬ 
specific” gastroenteritis during the 
summer of 1954-1955. Divided into 
four groups, they were given either 
no chemotherapy, or else Terramycin, 
Chloromycetin, or a sulfa combination. 
Mortality and relapse rates were much 
the same in all four groups. 

During 1950 to 1952 the British 
Medical Research Council (Dobbs and 
associates®') conducted clinical trials 
in ten different centers in England on 
the treatment of 1,168 infants with 
Esch. coli gastroenteritis (789 mild 
and 379 severe cases). Aureomycin 
and Cliloromycetin, each in doses of 
75 mg. per pound of bod3’^ weight, and 
sulfadiazine in a dose of 125 mg. per 
pound were given for a week to re¬ 
spective groups. A control group re¬ 
ceived no chemotherapj'. Three cri- 
tex'ia were used to assess progress: (1) 
average duration of diarrhea; (2) 
average duration for full clinical re¬ 
covery; (3) proportion of mild cases 
that became severe. 

Aureomycin fared no better than 
the controls. The Chloromycetin 
group, compared to the controls, had a 
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smaller proportion of infants progress¬ 
ing from mild to severe gastroenteri¬ 
tis, and the snlfadiazine group fared 
slightly better than any other treat¬ 
ment group. 

On the basis of this report, Young 
and Rogers," writing on the subject 
of recent advances in pediatrics, recom¬ 
mended the use of sulfadiazine in the 
treatment of severe diarrhea. A.s far 
as children are concerned, the poorlj’ 
absorbed sulfonamides arc probably of 
little value. 

Perhaps a relevant report is the pa¬ 
per of Dubois,'® who showed that in 
experimental anunals a fast of 30 
hours produced a demonstrable lower¬ 
ing of resistance to infection with the 
bacteria of tuberculosis, with Fried- 
lander’s bacillus and with staphylo¬ 
cocci. It is common practice to par¬ 
tially starve infants with gastroenteri¬ 
tis, so that it is conceivable that their 
resistance to complications may be low¬ 
ered, thus heightening the necessity for 
chemotherapeutic cover. 

INTRAVENOUS THERAPY 
**The tongue of the sucking child cleaveth 
to the roof of his mouth for thirst.’' Lam. 
4:4. 

Nineteen centuries passed before 
Jeremiali’s description of the effects of 
dehydration was again recognized by 
0’Sliaughnessy of Newcastle in 1831. 
In that year lie wote a short letter to 
the Lancet describing the changes in 
the blood in cholera.-*’ Since then, 
many advances in pediatrics have 
come, not from clinicians, but from 
biochemists. There has been a tend¬ 
ency of late, certainly in the United 
States, to appoint biochemists or physi¬ 
ologists to chairs of pediatrics—a pro¬ 
cedure which has a great deal in its 
favor. Ever since Marriott took over 


the chair of pediatrics at St. Louis in 
1917, numbers of biochemists have en¬ 
tered via a side door, as it were, to be¬ 
come prominent in the field of pediat¬ 
rics. A hundred years ago, Pasteur 
wrote of the increasing value of the 
laboratoiy in medicine: “Take inter¬ 
est, I implore you, in those sacred 
dwellings which one designates by the 
expressive term laboratories. Demand 
that they be multiplied, that they be 
adorned. These are the temples of 
the future, temples of well-being and 
of happiness. There it is that human- 
it 3 ' grows greater, stronger, better.” 
Todaj', nobodj' can practice good pedi¬ 
atrics without the aid of the labora¬ 
tory', and certainly, the future will see 
increasing use made of this valuable 
service. 

To return to dcliydration: A year 
after O'Shaughnessy’s letter, Thomas 
Latta of Leith, Scotland, again wrote 
to the Lancet’^ describing the ease of 
an old woman dying from cholera, 
whom he temporarily revived from a 
moribund state by the use of an intra¬ 
venous salt solution. In the same epi¬ 
demic he managed to save eight out 
of sixteen moribund individuals with 
the intravenous use of a solution con¬ 
taining iO.4 per cent sodium chloride 
and ±0.3 per cent sodium bicarbonate 
—approximately isotonic. His work 
was buried beneath a welter of medical 
opposition, and in 1892 Cantani of 
Naples redescribed the intravenous 
treatment of cholera in a Berlin jour¬ 
nal.*® Thereafter, from time to time, 
despite much opposition, some intrepid 
individuals dared to experiment with 
fluids and salines subcutaneously, in- 
traperitoneally, and even intrave¬ 
nously. In the latter half of the nine¬ 
teenth century, a number of biochem¬ 
ists (Schmidt, von Bunge) performed 
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important studies on the biochemistry 
of the blood, and, in 1916, Howland 
and Marriott®® of Baltimore made the 
discovery of the acidosis of severe diar¬ 
rhea. In the early 1900’s Pinkelstein’s 
use of the nnfortiuiate term “decom¬ 
position” delayed for some j'ears the 
recognition that in gastroenteritis the 
operative feature was not decomposi¬ 
tion but desiccation. This was demon¬ 
strated by Marriott in 1920.®'> It 
then took some twenty years for intra¬ 
venous therapy reallj' to take root, and 
the next significant advance was the 
demonstration by Govan and Darrow®® 
in 1946 of the important role played 
by potassium in intravenous medica¬ 
tion. 

In the same year (1892) that Can- 
tani of Naples rediscovered the use of 
intravenous saline, Cheadle®'* of tlie 
Westminster Hospital re-emphasized 
the desiccation resultant from severe 
gastroenteritis; “The incessant drain¬ 
ing off of food, and especially of liquid, 
by the incessant vomiting and purging, 
causes the child’s tissues to shrink.” 
But he did not follow this thought to 
its logical conclusion. By 1915, StilP® 
mentioned the use of subcutaneous sa¬ 
line, as did Griffith^ in 1919. In 1922 
HilP® noted Marriott’s work on de¬ 
hydration and was in favor of giving 
fluids by mouth, subcutaneously, intra- 
peritoneally, and even intravenously. 
A j^ear later, Brennemann®® stated; 
“Latterly we are hearing much about 
anhydraemia as the important factor 
in the severe intoxications with diar¬ 
rhoea and vomiting. ’ ’ In 1916 Morse®® 
of Boston almost gave intravenous 
therapy pride of place. 

Improvements in the manufacture 
of intravenous apparatus permitted 
the development of a high degree of 
skill in the technique of intravenous 


infusions. The use of the Gardner- 
Murphy needle®® and of scalp veins 
has much to recommend it. Regarding 
“cut-downs” at the ankle, it is neces¬ 
sary to draw attention to a common 
fault of inexperienced operators in 
mailing a half-inch incision rather high 
above the ankle. The best incision is 
placed just at the distal anterior end 
of the internal malleolus and need not 
be more than about % inch long. The 
vein can be picked up with a minimum 
of dissection, and after a nick has 
been made in the wall, a cannula (size 
1 polythene is suitable for infants) is 
threaded up the vein for a few inches 
and the ankle is tightly strapped with 
tape; if desired it may be fixed to a 
splint. In infants it is iviser to use a 
splint because acute flexion at the knee 
tends to obsti’uet the flow in the long 
saphenous vein. It is unnecessary to 
tie any portion of the vein ndth cat¬ 
gut or to use suture for the skin. 

The ensuing discussion concerns it¬ 
self only with intravenous infusions. 
iVlthough subcutaneous infusions are 
often helpful, they have their limita¬ 
tions and hazards, as do also intra¬ 
osseous and intraperitoneal infusions. 
Sagittal sinus infusions are little more 
than a historical curiosity. The deci¬ 
sion to set up a drip is a clinical one. 
(“The best time to set up an intra¬ 
venous infusion is when one begins to 
wonder if it will be necessar 3 ^”) 
While whole blood and plasma are use¬ 
ful in the initial treatment of severe 
gastroenteritis, most cases can be ade- 
quatelj’’ treated by means of various 
saline solutions. It is customary to 
calculate the intravenous necessity on 
a basis of a 24-hour requirement, and 
for severe gastroenteritis an easy 
scheme to remember is that a 5 pound 
infant needs 500 ml. over 24 hours at 
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5 drops per minute; a 10 pound in¬ 
fant needs 1,000 ml. at 10 drops per 
minute; and a 15 pound infant needs 
1,500 ml. at 15 drops per minute. 

If, as many believe, an infant with 
severe gastroenteritis should be totally 
starved for 24 hours or more, then 
this scheme for 24-hour fluid require¬ 
ment is reasonable. Othenvise it has 
its defects. An infant with diarrhea 
and vomiting cannot have plans made 
for him 24 hours in advance. IVIien he 
has passed two or three watery move¬ 
ments, the calculated 24-hour require¬ 
ments become totally inadequate. Bal- 
nap and 0 ’Donnel"' state of their eases 
of severe diarrhea: “Day after day 
the fluid requirements seldom dropped 
below 300 oe/Kilo/day ’ ’ (that is, 
twice the accepted 24-hour require¬ 
ment). It is not at all uncommon for 
an infant to got the theoretical 24- 
hour requirement in 0 to 8 hours and 
thereafter remain fully hydrated 
purely on oral intake. While calcula¬ 
tions based on the 24-hour fluid re¬ 
quirement are helpful in a general 
way, it is preferable to reasses the re¬ 
quirements on the basis of clinical ob¬ 
servation at intervals of a few hours, 
on the response to oral intake, and on 
the features of repeated laboratory 
studies. As a general scheme, provided 
there are no rapid fluctuations in the 
clinical condition, the basic 24-hour re¬ 
quirements for parenteral alimenta¬ 
tion in infants are: 

1. Fluid, 150 ml. per kilogram body 
weight per day. 

2. Sodium and chloride, each G to 8 
mEq. per kilogram per day. 

3. Potassium, 2 to 3 mEq. per kilo¬ 
gram per day. 

4. Calories, 50 per pound (if pos¬ 
sible). 

5. Vitamins and calcium, q.s. 


6 . T.L.C. (tender loving care), q.s. 

The scheme is not as helpful as it 
appears. The situation is analogous to 
that of food requirements. While wo 
may specify that an infant needs cer¬ 
tain basic requirements of calorics, 
fluid, protein, fat, carboliydrate, vita¬ 
mins, and minerals, yet wo may side¬ 
track the difficulties involved by stat¬ 
ing that all these requirements are met 
by sufficient quantities of the substance 
known as milk. In the same way, it 
may be stated that a number of intra¬ 
venous solutions adcquatclj' meet many 
of the intravenous requirements of in¬ 
fants, without going into advanced 
mathematical calculations I’egarding 
their contents. 

In calculating requirements for the 
three principal electrolytes, a distinc¬ 
tion must be drawn between potassium, 
on the one hand, and sodium and chlo¬ 
ride on the other. Potassium is largely 
an intracellular ion, a very tiny pro¬ 
portion of it being in the interstitial 
fluid and plasma. Thus the plasma 
value of pota-ssium can hardly bo e.v- 
pected to portray the intracellular 
state, though, in general, a low plasma 
value indicates a low intracellular con¬ 
centration. (The reverse is not true!) 
Intravenous potassium may thus be 
given in concentrations larger than 
that of the plasma (normally about 5 
mBq. per liter), and in general 2 to 
3 mEq. per kilogram per 24 hours will 
meet basic potassium requirements, 
though much more will have to be 
given if there is continuing loss via the 
bowel. Laboratory studies and tbe 
electrocardiogram are of considerable 
benefit in this regard. 

In the matter of sodium and chloride 
necessities, we are on easier ground. 
Aside from the sodium deposits in the 
bones, most of the sodium chloride is 
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contained in the extracellular fluid, 
and the plasma concentration of these 
ions therefore gives an accurate repre¬ 
sentation of their concentration in the 
interstitial fluid. When calculating so¬ 
dium and chloride deficiencies, one 
must also take into account this inter¬ 
stitial fluid. In older children, its vol¬ 
ume is about 3 times the plasma vol¬ 
ume, and in infants' perliaps 4 to 5 
times tliat of the plasma volume. Now 
plasma volume is calculated on the 
basis of 25 ml. per pound of body 
weight (blood volume is 40 ml. per 
pound) so that total extracellular (i.e., 
plasma plus interstitial fluid) fluid 
volume is perhaps 100 to 150 ml. per 
pound, and sodium chloride require¬ 
ments must be calculated on this basis, 
though it must be admitted that if 
oral intake is adequate, intravenous 
needs wiU. be correspondingly less. 

To reiterate: Those ions which arc 
largely intracellular, such as K, PO 4 , 
and Jig, may be given intravenously 
in concentrations exceeding that of the 
normal plasma values, but as regards 
sodium and chloride, these must be 
given in concentrations equal to or 
preferably lower than the normal 
plasma values of sodium and chloride 
(about 140 and 100 mEq. per liter, 
respectively). Normal saline, it must 
be remembered, is only normal as re¬ 
gards the red cells. In respect of the 
plasma it is abnormal saline. Its con¬ 
centration of ion (154 mEq. of Na 
and of Cl) is in excess of that in the 
plasma. Like the Holy Roman Em¬ 
pire, which was neither holy nor Ro¬ 
man nor an empire, normal physiologi¬ 
cal isotonic saline is neither normal, 
nor physiological, nor isotonic from 
the point of view of clinical therapeu¬ 
tics.^'’ 


It should also be remembered that, 
in an occasional case of diarrhea, hj'- 
perpnea due to metabolic acidosis plus 
perspiration consequent on pyrexia 
combine with stool water loss and so¬ 
dium cliloride retention due to imma¬ 
ture kidnej'' function to cause an ex¬ 
cessive water loss relative to ionic loss, 
thus producing a state of hypertonic 
dehydration, for which a dilute ionic 
solution is necessary as intravenous 
tiierapy. Theoreticall}' one would 
imagine that in such a case one should 
administer a solution free of sodium 
chloride (such as 5 per cent dextrose 
water), but this practice often results 
in the development of convulsions 
thought to be due to “water intoxica¬ 
tion” at high levels of sodium chloride 
concentration.^' Also, when vomiting 
is excessive, alkalosis may result from 
the gross loss of chloride ion, and this 
may be dealt with by giving a fluid 
with a high concentration of chloride. 

It has been considered that a pri¬ 
mary necessity of intravenous treat¬ 
ment was the correction of a low car¬ 
bon dioxide value. Formulas were 
evolved A\uth this in view, and JI /6 
lactate solutions were given according 
to various schemes in order that the 
lactate might be metabolized to bicar¬ 
bonate. It was noted that 2 ml. per 
pound (4 ml. per Idlogram) of M /6 
lactate raised the plasma carbon diox¬ 
ide 1 mEq. per liter, and on a clinical 
basis the average infant needed per¬ 
haps 15 to 20 ml. per kilogram of lac¬ 
tate. Today there is no longer such 
emphasis on the carbon dioxide. If 
prompt attention is paid to correcting 
the sodium, chloride, and potassium 
losses, the bicarbonate vull look after 
itself. 

The problem now arises: What is 
the most suitable solution for initial 
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use in the rehydration of infants witli 
severe gastroenteritis! In view of the 
possibility of potassium intoxication 
(a concentration of 8 to 10 mEq. per 
liter may be fatal) it is considered wise 
by many not to give this ion until the 
kidneys are functioning, so that solu¬ 
tions of NaCl alone are suitable for 
initial rehydration. Talbot*' in 1953 
advised, “Such solutions (% to % 
saline with dextrose) appear suitable 
for the initial hydration of most severe¬ 
ly sick patients. However, these solu¬ 
tions are inadequate for prolonged 
treatment because they lack ions es¬ 
sential for repair of intra-cellular defi¬ 
cits (K, PO*).” 

It is possible, however, that the 
hazards of initial potassium use have 
been overrated. A small bottle of 150 
ml. of Harrow’s solution—^^vhich con¬ 
tains a total of about 5 mBq. K—is 
often suitable for initial use, though 
one-half strength Harrow’s might bo 
preferable. Ringer's lactate is also 
suitable for initial rehydration, though 
after a few hundred milliliters it will 
be necessary to add extra potassium. 
Butler’s solution does not have this de¬ 
fect. It is also satisfactory for initial 
use. So is 0.2 per cent NaCl in 5 per 
cent invert (a similar solution is popu¬ 
lar in England: ^ saline in 4.3 per 
cent dextrose) which may be followed 
up with Barrow’s solution. Amigcn 
solution is eminently satisfactory both 
for initial rehydration as well as con¬ 
tinuing treatment. It not only con¬ 
tains protein and carbohydrate, but 
also valuable electrolyte concentra¬ 
tions, including phosphate, magnesium, 
and calcium, a lack of the latter some¬ 
times becoming clinically evident dur¬ 
ing the recovery stage of gastroenteri¬ 
tis. If one considers the requirements 
of an infant of 5 kilograms (11 


pounds), it will be clear that the daily 
requirement of water will be in the 
region of a liter, and the sodium and 
chloride requirements (each about G 
mEq. per Icilogram per 24 hours) 
about 30 mEq. of each daily, and the 
potassium need (about 3 mEq. per 
kilogram per 24 hours) about 15 mEq. 
daily. These almost exact quantities 
of electrolyte are in fact contained in 
a liter of Amigen solution, so that for 
an infant of perhaps 9 to 12 pounds, 
a liter of Amigen would be admirable 
for supplying the basic daily water 
and electrolyte needs as well as some 
very necessary protein and calories. 
In most instances, however, it would 
be necessary to add molar lactate so¬ 
lution to the Amigen solution be¬ 
cause not only basic daily require¬ 
ments must be supplied, but also the 
continuing stool and vomitus losses 
must be corrected, and sodium is the 
principal ion affected in these losses. 
Travamin, a protein preparation tvith 
an allegedly higher nitrogen availa¬ 
bility, is not as satisfactory ns Amigen 
in that it has no dextrose added to 
it, and no electrolyte. 

Table I illustrates the principal 
ionic concentrations of a number of 
materials. 

Finally, one must stress again that 
one cannot make too elaborate calcula¬ 
tions too far in advance. The situa¬ 
tion is rather analogous to diabetic 
coma. One can have a general idea 
of the insulin requirements over the 
next 24 hours, but for good care it is 
necessary to have frequent blood sugar 
estimations. Nor can severe gastro¬ 
enteritis be satisfactorily treated with¬ 
out frequent clinical reassessment and 
laboratory aid. In this respect the 
increasing availability of microchemi¬ 
cal estimations will render valuable 
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Table I. AIilliequivalent Concentrations op Various Substances 


Na 

cl 

K 

ncoj 

ca 

Jig 

PHOS¬ 

PHATE 

Plasma 



5 

27 

5 

3 


Darrow’s solutioa 

120 

103 

35 

53 




Butler’s solution 

55 

45 

23 

26 


5 

12 

Ringer’s lactate 

130 

109 

4 

28 

3 



0.2 per cent NaCl 








(mth dextrose) 

34 

34 






Amigen solution 

Cow’s milk 

30 

22 

15 


5 

2 

30 

27 

33 

40 


60 

10 

o4 

Diarrheal stool 

55 

40 

40 






service. Herein the plea of Pasteur 
has special appeal. Still needed from 
the laboratory are simple methods of 
estimating total intracellular and ex¬ 
tracellular Avater content. 

NotAvithstanding the value of the 
laboratory in clinical pediatrics, Iioav- 
ever, it must also he stressed that the 
body has remarkable poAvers of ad¬ 
justment and recuperation, provided 
it is supplied Avith the necessary ma¬ 
terial so that it can repair the ravages 
of disease and dehydration. Provided 
one supplies basic water and ionic re¬ 
quirements in reasonable quantity, the 
homeostatic mechanisms of the body 
Avill be Avell capable of restoring meta¬ 
bolic normalcy.'*^ 

FEEDING 

“Mill: is a suhstance midway Ictwcen food 
and blood.” Koran 16-.68. 

This section concerns itself almost 
entirely AAdtli boiled coav’s milk and 
its role in the feeding of infants Avith 
diarrhea. I believe that there is no 
other field in pediatrics in Avhich an 
understanding of present practices 
and tendencies is so dependent on a 
knoAAdedge of Aidiat has gone before, as 
is the subject of the feeding of infants 
in health and in sickness. How many 
mothers Ioioav, indeed hoAV many doc¬ 
tors laioAV, that AA’hen an infant is 
given diluted feeds the massive influ¬ 
ence of Adalbert Czerny is extending 


its effects over a half-century of pedi¬ 
atric thought ? 

Czerny advanced the theor3’- that at 
times various constituents of the milk 
could prove poisonous for the infant, 
especially in producing diarrhea. His 
fa\mrite target Avas the fat, and an 
immense clinical edifice Avas built 
around “fat dj^spepsia.” While at 
A'arious times the claims of protein, 
sugar, and even electrolyte dyspepsia 
AA'cre pressed (yet never the quite 
Amlid Avater intoxication!), the con¬ 
cept of fat intolerance survived, and 
is veiy much alive even today. The 
reading of some standard works on 
the alleged menace of fat is a source 
of some interest, if not amusement. 
What better samples of clinical ob¬ 
fuscation could be found than the fol- 
loAving authoritative extracts? 

This from the pen of Joseph Bren- 
nemann^': “. . . Cow’s milli fat causes 
tAAm AAdiolly opposed disturbances, di 
arrhoea and constipation . . . fat indi¬ 
gestion can manifest itself as diarrhoea. 
... on the other hand . . . fat when 
given in excess (leads to) constipation. 

. . . There is no more constant sjonp- 
tom of fat intolerance . . . than vomit¬ 
ing.” Morse,in his book of 1926, 
also notes that fat maj' cause both di¬ 
arrhea and constipation. In 1929, 
Cautley and Paterson, writing in 
Thursfield and Paterson’s Avork,^* note 
that “excess of fat may set up ‘fat 
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constipation,’ ‘fat dyspepsia’ or 'fat 
diarrhoea.’ ” More recently, Paterson 
and Ncmis,” in their rather conven¬ 
tional -n-ork, remark on page 113 that 
excess of fat in the diet results in di¬ 
arrhea, whereas on page 70 they aver 
that it results in constipation. As if 
the confusion for doctors is not enough, 
the same privileges are extended in 
1950 to the poor harassed mother hy 
the Ministry of Health and Welfare 
of Ottawa'”: "If fat is at fault,’’ the 
booklet notes, "it causes constipated 
stools containing soft fatty nodules 
which will float in water. After a time 
the child may develop diarrhoea, and 
vomiting is common.” This is clinical 
fence sitting in its most highly devel¬ 
oped form. 

The belief that something in the milk 
engendered cholera infantiun naturally 
suggested that, in its treatment, the 
milk should be withheld and only re¬ 
introduced with caution and in con¬ 
siderable dilution. This is the basis 
of the conventional oral treatment of 
diarrhea today. In general, the foun¬ 
dation of such therapy is that the in¬ 
fant should bo starved for some 12 to 
48 hours (some authorities suggest 
even longer*’) and during this period, 
while on intravenous fluids, ho should 
either get nothing at all by mouth (in 
order to “rest the bowel”) or else clear 
fluids of various kinds. Thereafter 
milk was to be carefully reintroduced 
in considerable dilution, worldng up to 
the full formula by the fourth to tenth 
day. Should the diarrhea recur, then 
temporary redilution of the formula 
was again necessary. Full-cream milk 
was taboo. A’arious modifications were 
advised, especially half-cream milks, 
lactic acid milks, and protein milk. 
In addition, sugar was commonly re¬ 
stricted also and perhaps saccharin 


was given in its stead, duo to the in¬ 
fluence of Pinkelstein’s views on sugar 
dyspepsia. -Subject to minor varia¬ 
tions, these views have been pro¬ 
pounded by such authoritative works 
as those by Roteli,*’ Moose,”’ Hess,’ 
Hutchison,*’ Jeans and Marriott,” 
Brcnncmann,’' Parsons and Barling,” 
Sheldon,” Slobody,’* Paterson and 
Newns,*” Paterson and Lightwood.” 
They have also been recommended to 
the public at largo in various popular 
medical works such as that of .Spook” 
and in The Complete Book of Mothcr- 
craft.” Moncrioft' and Evans,” Holt 
and Macintosh,” and Nelson” also 
mention this as a method of treatment, 
but do not pronounce it the method. 

The necessity for restricting milk 
in diarrhea was not only advised but, 
in the past, was insisted upon with 
some vehemence. Miller, writing in 
an authoritative textbook" in 1929, re¬ 
marks, “ Jlilk acts ns a veritable poison 
and must be absolutely withhold. All 
arc agreed on that point.” Pisehor’ 
in 1928 is equally insistent and em¬ 
phasizes the point by heading a chapter 
on “Food Intoxications” with the sub¬ 
heading of "Acute Milk Infections.” 
He also shows a photograph of a mal¬ 
nourished and dehydrated baby with 
the caption of “a ease of acute milk 
poisoning.” Even Griffith* (the first 
"Mitchell-Nelson”) has a paragraph 
on "Acute Milk Poisoning.” Still” 
prohibits milk in .any shape or fom, 
and the venerable Eustace Smith" 
WTotc as early as 1884 that, in "chol¬ 
eraic diarrhoea,” "milk in any shape, 
even breast milk, must be strictly for¬ 
bidden.” 

Notwithstanding the views of Pat¬ 
erson and Newns*= on the treatment 
of nonspecific diarrhea by means of 
partial starvation, they c.xpress op- 
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positc views on the treatment of the 
specific diarrhea of typhoid fever: 
“Typhoid patients require a high 
caloric intake if wasting and loss of 
strength are to he avoided. . . . Greater 
errors are made in underfeeding than 
in overfeeding in this disease.” As 
long ago as 1912, Du Bois'- showed 
that in typhoid, digestion and assimila¬ 
tion were seldom more than 10 per 
cent below the normal. Jeans and 
Marriott'” in 1947, while advocating 
conventional views on partial starva¬ 
tion in nonspecific diarrhea, express op¬ 
posite views on the treatment of the 
specifie diarrhea of bacillary dysentery: 
“. . . Starvation, even if prolonged, 
is likely to have but little effect in 
causing a cessation of the diarrhoea.” 
Many of those who eai-nestly advocate 
restricted feeding in diarrhea, at the 
same time warn against this very prac¬ 
tice. Cheadle'* writes as early as 1892: 
“. . .Do not commit the common, fatal 
error of putting the child on mere 
barley water . . . except for a short 
time at first. This may agree, but it 
is starvation diet. ’ ’ Brennemann” 
also writes; ‘ ‘ The case of barley water 
deserves a special consideration. Bar¬ 
ley water has become a sort of national 
institution in this country. When a 
baby has a diarrhoea, its milk is discon¬ 
tinued and barley water is given alone 
for a day, unfortunately only too often 
for many days . . . whether in very 
young infants it may not at times 
rather keep up than lessen a diarrhoea 
is at least an open question.” Simi¬ 
lar sentiments have been expressed re¬ 
cently by Vining”': “It has often 
amused me to watch doctors awaiting 
the return of an infant’s stools to nor¬ 
mal while a baby is being given quanti¬ 
ties of glucose solution, or a weakened 
feed which could not possibly produce 


a normal stool.” Jeans and Mariott'” 
and also Hess' advise against pro¬ 
longed underfeeding, the latter not¬ 
ing, “It is . . . dangerous to inaugu¬ 
rate starvation repeatedly. ...” In 
this regard, one may consider as sig¬ 
nificant the report of Du Bois,=® who 
demonstrated a lowering of resistance 
to bacterial infection in experimental 
animals following a fast of 30 hours. 
In this regard also, one may note as a 
disturiiing feature the tendency of 
some drug companies to put electrolyte 
solutions on tlie market for oral use. 
While they have tlieir value as ad¬ 
juncts to intravenous treatment in 
severe diarrhea, their use in mild di¬ 
arrhea must be viewed unth some mis¬ 
givings, especially if they are given in¬ 
stead of milk, rather than as an ad¬ 
junct to milk. It appears that these 
electrolyte solutions may become a 
fruitful source of iatrogenic starva¬ 
tion, as did barley water some twenty 
or thirty years ago. 

Kelapse of diarrhea is also consid¬ 
ered to merit the necessity of reintro¬ 
duction of a starvation regime. We 
have already noted that Hess,' while 
agreeing to a starvation regime in di¬ 
arrhea, nevertheless warns against 
repeated starvation. Watkins and 
Paterson,'^ writing in the textbook 
edited by Parsons and Barling, advise 
that “should the diarrhoea continue the 
feed may need further dilution. ...” 
Mann and asociates,'^ in analyzing 286 
cases of diarrhea, remark: “The re¬ 
lapses, although a well-known feature 
of the disease, may in some of our 
cases, have been due to a too rapid 
stepping up in the quantity and qual¬ 
ity of oral feeds.” Taking an op¬ 
posite view are Chung and Holt," Avho 
Avrote in 1950: “It has been our im¬ 
pression for some time past that true 



MEDIOAb PHOQEESS 


239 


relapse in diarrhoeal states tvas due to 
the vagaries of tlie disease, being un¬ 
related to the oral food load. ’ ’ Balnap 
and O’Donnel-'^ deseribing their ex¬ 
periences with gastroenteritis in 1956 
m-ite: "The numerous relapses of 
severe diarrhoea were independent of 
the oral fluid and electrolyte replace¬ 
ment schedule.” 

Earlier it was noted that fat was 
believed potentially inimical to healthy 
infaiit.s—hence how much more so was 
it to be feared for infants who already 
had diarrhea. But evidence has been 
accumulating that fat is not e.spccially 
harmful to infants, cither in health or 
in sickness. The recent trend is to 
question the alleged malign influence 
of cow’s milk fat. As regards digesti¬ 
bility and assimilability it does not 
differ significantly from the fat of 
breast milk.*' The view that a high 
fat diet per se can lead to fat intoler¬ 
ance does not bear critical analysis.*® 
Even the casein of cow’s milk is not 
especially inferior to the lactalbuinin 
in respect to essential amino acids.®* 
Hytten and MacQueen,*' who fed ex¬ 
ceptionally high calorie intakes to 
infants, failed to produce any diges¬ 
tive disturbances or associated illnesses; 
and in the treatment of diarrhea, Lan- 
man“* doubts that the use of slammed 
or lactic acid milk has a demonstrable 
superiority over evaporated milk. In 
his book to mothers, Goldbloom*’ writes 
a courageous account of the treatment 
of diarrhea. He inveighs against the 
use of barley water, and although he 
does not state that normal milk feed¬ 
ings can be continued, equally he 
does not advise that they must cease 
forthwith. He writes: "After the 
acute stage of diarrhoea has subsided, 
it can be unnecessarily prolonged by 
a diet too poor in fat. Skimmed milk 


is often fed in the early stages of di¬ 
arrhoea. Its prolonged continuance 
may cause a persistence of looseness 
w'hich will stop overniglit when some 
cream is added back in the milk.” 

Such thoughts are turning points 
in our ideas on feeding during di¬ 
arrhea, and indicate that in this sphere 
of treatment, evolution is taking place. 
In 1949, Mitehcll™ reported on 396 
cases of gastroenteritis in 70 per cent 
of which full-strength skimmed milk 
was given within 8 to 24 hours after 
admission. In comparing their results 
with those of other scries, they con¬ 
sidered such early feeding advan¬ 
tageous. Chung” and Chung and Vis- 
corova” took the final step. They gave 
early feedings of full-cream milk to 
infants with gastroenteritis and com¬ 
pared the results with a control series 
fed in the conventional manner. In 
general, tliose infants on early full 
feeding, despite the resultant increase 
in stool volume, did better in all re¬ 
spects tlian infants treated by means 
of partial starvation. Balance studies 
indicated that"... even in the severest 
cases increased intake resulted in in¬ 
creased assimilation of every nutrient 
studied.””' ” This statement is illus¬ 
trated in Table II. 

Chung and Holt** remarked; "Di¬ 
arrhoeal deaths, when they occur, are 
almost entirely restricted to severely 
malnourished infants. It was this ob¬ 
servation which inspired our efforts 
to improve nutrition in this condition 
by early oral feeding.” Gomez'* enr- 
phasizes the relevant point that "... 
the fear of losing other nutrients, es¬ 
pecially some minerals, by increasing 
the intake of foodstuffs in general, and 
of fat in particular, does not seem to 
be justified.” Further related work 
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Table II. Low Oral Intake (24 Cal. Per Kilogram) and High Intake (100 Cal. Per 
Kilogram) (First and Second Columns, Eespectively) in Treatsient of 

Gastroenteritis 



ORAL 

INTAKE 

PEGAL 

LOSS 

ABSORBED 

PER CENT 
INTAKE 
ABSORBED 

Water 

(ml./day) 

960 

1,410 

150 

270 

804 

1,140 

84 81 

Fat 

(Gm./day) 

7.35 

29.4 

3.42 

12.1 

+ 3.93 

+ 17.3 

53 59 

Nitrogen 

(Gni./day) 

1.15 

4.0 

0.46 

0.5 

+ 0.69 

+ 4.1 

60 88 

Na 

(mEq./day) 

5.6 

22.4 

7.2 

18.1 

- 1.6 

+ 4.3 

19 

K 

(mEa./davl 

8.3 

33.2 

9.4 

12.3 

- 1.1 

+ 20.9 

63 

Ca 

(mEq./day) 

12.8 

51.2 

20.8 

42.7 

- 8.0 

+ 8.5 

17 

Cl 

(mEq./day) 

6.8 

27.2 

12.0 

21.6 

- 5.2 

BSS 

27 

(From Holt. L. E., 

Jr.: Arcli. 

DIs. Chim . 

31: 427, 

1956.) 




in early full feeding lias been per¬ 
formed also by other workers.®®' 

It would thus appear that the main 
principles for the feeding of an infant 
with diarrhea are the same as those 
for the feeding of an infant without 
diarrhea. The fact that there is an 
inflammation of the digestive tract is 
irrelevant. Karelitz/® while using 
conventional feeding in diarrhea, 
states, however: “It has been our ex¬ 
perience that . . . the type of formula 
does not seem to be very significant.’’ 

Young and Rogers,in writing a 
17 page account in 1954 on recent ad¬ 
vances in gastroenteritis, hardly men¬ 
tion the subject of feeding, and other 
recent papers on diarrhea either dis¬ 
regard it or deal with it as a rather 
unimportant afterthought.'^’ It 

is interesting that up to the time of 
"World War II, a paper on the treat¬ 
ment of gastroenteritis might have con¬ 
cerned itself almost wholly with the 
matter of feeding, whereas now the 
question of feeding barely merits men¬ 
tion. So it seems that the skill involved 
in managing the feeding in diarrhea 
differs in no whit from that of man¬ 
aging the feeding of healthy infants. 


It involves not an ability to change 
the constituents of a diet, but the abil¬ 
ity to manage the practical and me- 
clianical difficulties which may be as¬ 
sociated with feeding. This statement 
needs one qualification, however, ap¬ 
plicable not only to the use of full- 
cream milk in gastroenteritis but also 
to the use of any milk. Aspiration of 
vomited milk is a common terminal 
event in infants who have been ex¬ 
hausted by severe gastroenteritis; 
therefore, if vomiting has once oc¬ 
curred, it is wise to give clear fluids 
until it is reasonably certain that vom¬ 
iting will not recur. This, in fact, is 
the reason for stopping milk in the 
presence of vomiting in infants se¬ 
verely ill from whatever cause. De¬ 
spite a widespread impression, there 
is no evidence that clear fluids per se 
are less emetogenic than milk in the 
presence of a propensity to vomit such 
as occurs in gastroenteritis. 

PKIMUM NON NOCERE 

“ SpaJ:e I not unto you, saying, Vo not sin 
against the child?” Gen. 42:22. 

The following letter to the editor, 
from a practitioner in Natal, appeared 
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In the South African Medical Journal, 
Jan. 19, 1957,“' dealing witli tlie sub¬ 
ject of the treatment of diarrhea: 
“This simpie treatment, whieh has 
proved very successful, consists of the 
frequent giving of fractional doses of 
JlgSOi. ... I obtained such good re¬ 
sults . . . that it was introduced into 
all . . . wards as a routine proecdiire 
in all cases of infantile gastro-enteritis. 
Fractional doses of, say, 2-5 gr. of 
MgSOj arc given every 1, 2 or 4 hours, 
according to the age and condition of 
the patient. AVhereas a large dose of 
MgSO, is aperient in its action, in very 
small doses it acts as an astringent. 
AVhen necessary, other better known 
treatments were combined vrith the 
giving of JIgSOt, such as a preliminary 
dose of castor oil, the withholding of 
food, and the giving of much plain 
water by mouth, together with saline 
infusions when required. Intestinal 
lavage, in severe eases, was also help¬ 
ful. The results were almost univer¬ 
sally successful, except in cases that 
were too advanced when admitted....” 
The operative phrase here is certainly 
the last one. Analysis of his advice 
reveals that eveiy single item men¬ 
tioned, unless further qualified, is 
likely to do damage to the infant. Mag¬ 
nesium sulfate will further deplete 
the body reseiwes of fluid and elec¬ 
trolyte. So will castor oil. The with¬ 
holding of food and the giving of water 
only is unwise; at least if fluid is to 
be given, it should contain electro¬ 
lyte and calories. Saline infusions 
must not be normal saline. Intestinal 
lavage is at least a means of supplying 
fluid, though care must be taken that 
the fluid given contains reasonabble 
quantities of electrolyte, for water in¬ 
toxication is also to he feared; or al¬ 
ternatively, if, as is not uncommon, 


2 to 3 per cent sodium bicarbonate is 
used, hj’pertonic dehydration may re¬ 
sult. 

Castor oil had a great vogue in the 
early days and was enthusiastically ad¬ 
vised by many authorities such as 
Morse,““ Griffith,' Fiseher,^ Miller," 
and Pritchard,*' who wrote: “In all 
ea.ses of acute diarrhoea, from whatso¬ 
ever caiKC arising, the first essential is 
to clear the bowel of its irritating con¬ 
tents. A moderate sized dose of cas¬ 
tor oil is the best means of securing 
this end.” Truby King,®' being much 
preoccupied with stools, also advised 
castor oil. He agreed tvith the dictum 
that “the first question in almost every 
disease in children should be, ‘What 
arc the motions like?’ ” Certainly 
stool gazing as a guide to treatment 
is also an overrated pastime. 

In fairness, it must he stated that 
some people were opposed to the cult 
of castor oil. Jeans and Marriott'” 
considered it inadvisable, and as early 
as 1917 Gruleo'* totally opposed it. 
Still" in 1915 advised small doses of 
castor oil for its alleged constipating 
effects. 

Other remedies are opium, favored 
by Eric Pritchard," and surviving to 
this day in the form of Chlorodyne. 
Miller" in 1929 also advised opiates 
as well as brandy. At least the latter 
is a source of some calories. One still 
sees brandy and sal volatile prescribed 
where intravenous fluids are clearly 
the prime necessity. 

Kaolin, bismuth, I'cctin, charcoal, 
apple, banana, yoghurt, and Arobon 
are of que.stionable value. One need 
hardly mention that infusions into the 
sagittal sinus must be wholly pro¬ 
scribed, and that intraosseous and in- 
traperitoncal infusions ai-e not without 
danger. 
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At one time, surgery, especially of 
the mastoid, had great vogue in infan¬ 
tile gastroenteritis. The place of 
surgerj’- in this disease is well illus¬ 
trated by the discussion from the floor 
that took place in 1936 during a meet¬ 
ing of the Hunterian society. One 
speaker, deploring the high mortality 
of 70 per cent, suggested exploring 
all possible avenues with a view to im¬ 
proving on this deplorable state of af¬ 
fairs. “Could not the surgeon do 
something?” he pleaded. Another 
voice from the floor interjected, “He 
could make it 80 per cent! ’ 

In the light of what has been men¬ 
tioned, we may now reasonablj’- dis¬ 
cuss the treatment of mild diarrhea. 
Holt'” states that it should be entirely 
expectant. Moncrieff and Evans”® ad¬ 
vise that fluids onlj’’ should be given 
for 24 hours. Young and Rogers,^' on 
the basis of the British Medical Re¬ 
search Council trials in 1952,-^ feel 
that chemotherapy should not be em¬ 
ployed in view of the fact that 62 per 
cent of untreated patients recovered 
in up to 10 days merely on temporary 
starvation. Though I also feel that 
the treatment should he entirely ex¬ 
pectant, in private practice one has 
to deal with the sensitivities of anxious 
parents, and thus one may be prompted 
to prescribe medicaments such as kao¬ 
lin, or to advise temporary dilution 
feeds. The mothers expect it. On 
occasion one may even feel inclined 
to administer a sulfa preparation (the 
poorly absorbed sulfas have no special 
virtues), but my mvn feeling is that, 
unless one gives an antibiotic to which 
the infecting organism is especially 
sensitive, it is as difficult to influence 
the course of a “running tummy,” 
as of a running nose. The only me¬ 


dicament that definitely helps is a little 
tincture of time. 

Expectant treatment, it must be un¬ 
derstood, does not mean doing nothing. 
It also entails repeated clinical obser¬ 
vations of the infant, the prevention 
of noxious influences, and the curbing 
of distracted relatives Avho insist on 
“doing something.” It means also 
that the child is not to have his food 
stopped and be fobbed off with a fancy 
electrolyte solution, or even with the 
i-clatively old-fashioned glucose or 
barlej' water—the latter fluid still be¬ 
ing advised by many popular medical 
works read by the laity, such as, for 
example, the 1957 edition of The “Lac¬ 
togen” Mother Book.^° 

Finally, to emphasize the fact that 
the practice of the past shows us the 
road to the future, we can do no better 
than to quote from Forsyth,®’ an En¬ 
glish pediatrician of the earlj’- 1900's: 
“Our 20th century methods, be it un¬ 
derstood, are not of 20th century make. 
They are covered with the fingernails 
of old-time gossips and dented with the 
prejudices of half a dozen centuries. 
If history told us nothing more than 
this it would still teach us that today 
we are watching a passing stage of a 
developing subject. It should, how¬ 
ever, do more than this; by tracing the 
route we have already travelled it 
points the direction toward which we 
are moving.” 
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ASEPTIC JIBNINGITIS DUE TO STRAINS OP ECHO VIRUS 


A ccurate ctiologlc differentia¬ 
tion of the aseptic mcningitidcs 
is assuming greater importance, espe¬ 
cially since vaccines for protection 
against poliomyelitis have come into 
general use. In a number of institu¬ 
tions conscious attempts arc being 
made at the present time to evaluate 
the prophylaelie efficacy of formalized 
poliomyelitis vaccine based on results 
obtained from virologic studies of pa¬ 
tients. Such experience over the past 
several years in the Toronto ai’ca has 
been reviewed recently by Rhodes, 
Beale, and their associates.^* * In one 
scries, . virus studies suggested 
that the etiology of 90 eases of aseptic 
meningitis (‘nonparalytic poliomyeli¬ 
tis’) was as follows: poliomyelitis, 19 
per cent; Coxsaekic B infection, 24 
per cent; Echo virus infection, 11 per 
cent.'’" One group studied in detail 
comprised twenty-seven children, rang¬ 
ing in age from 5 to 12 years, who 
were admitted to a pediatric hospital 
during the summer and fall season 
with the diagnosis of “poliomyelitis.” 
Thirteen of the twenty-seven children 
had been vaccinated with formalized 
poliomyelitis vaccine the spring pre¬ 
vious to the admission. One child of 
the thirteen who had been vaccinated 
experienced a paralytic illness, and 
twelve of the thirteen vaccinated chil¬ 
dren, a uonparalytic illness. The 
authors state that “none excreted po¬ 
liomyelitis virus, hut four isolations 
of Echo viruses, and one of Coxsaekic 
B virus were made. ’ Exact etiologic 
diagnosis was not accomplished in the 
eight other vaccinated children. Four¬ 
teen unvaccinated children of this 
groiip of twenty-seven were admitted 


to the hospital with the possible diag¬ 
nosis of nonparalytic polio. In one 
of these the tentative diagnosis was 
supported by the isolation of polio¬ 
virus, tj'pe 1. Prom the stool speci¬ 
mens of nine of the fourteen Echo 
viruses were recovered. Another 
group studied in detail consisted of 
thirteen unvaccinated cliildrcn in 
wliom tlio clinical manifestations ap¬ 
parently left less doubt as to the diag¬ 
nosis. From twelve of these thirteen 
paralj'zed patients, strains of polio- 
viras were obtained readily by tissue 
culture mctliods. 

Poliomyelitis-like illnesses charac¬ 
terized by meningeal signs or muscu¬ 
lar weakness or both seem to have 
been occurring recently in epidemic 
form. In a surprising number of 
these recent “epidemics” strains of 
Eclio virus liave been incriminated. 
The Echo viruses (enteric, cytopatho- 
gcnic liuman orpJian viruses), of which 
about eighteen antigenically distinct 
types are known, were first isolated 
as an incidental finding, being ob¬ 
tained by tissue culture from fecal 
specimens of healthy children. They 
were called orphan viruses because 
their classification was not apparent 
immediately and because their patho¬ 
genicity for human subjects was un¬ 
determined. Until recently their rela¬ 
tion to human disease was a matter 
of conjecture. Since in some of the 
earlier studies strains of Echo virus 
were recovered witli considerable reg¬ 
ularity from stool specimens of appar¬ 
ently liealtliy children, they were re¬ 
garded by many as possible normal 
constituents of the human enteric 
flora. Several strains seem to have been 
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associated ■with diarrheal conditions in 
early childhood, particularly types 2, 
8 , and 13. While this virus group may 
consist in general of nonpathogenic 
strains (the so-called “viruses in 
search of disease,” or viruses “or¬ 
phan” with respect to human dis¬ 
ease^), there can be little doubt in the 
light of recent developments that some 
strains have been ineriminated in 
aseptic meningitis, particularly t.vpes 
6 and 9. Type 4 also has been added 
recently.'* Evidence of the association 
of these enteric viruses with human 
disease is strong where the laboratory 
findings have included isolation of the 
strain from cerebrospinal fluid speci¬ 
mens obtained during the course of 
clinical illness.”- ® 

During the summer of 1955, and 
again in the midsummer season of 
1956, outbreaks of aseptic meningitis 
occurred in various parts of the world, 
notably in the United States and Can¬ 
ada and in parts of Western Europe: 
Belgium, the Netheilands, Germany, 
Switzerland, Denmark, and England. 
One of the earlier epidemics in Eng¬ 
land centered in the region of Notting¬ 
ham, which led to the use of the term 

Nottingham meningitis,” especially 
in the lay press. At the same time, 
outbreaks were occurring in other 
parts of England, with the result that 
information was disseminated, com¬ 
parative studies were made, and “Not¬ 
tingham meningitis,” like the other 
cases of aseptic meningitis being en¬ 
countered, was attributed to infection 
Avith a viral agent identified as Echo, 
type 9. This strain of Echo virus was 
isolated readily from throat washings, 
from stool specimens, and in a remark¬ 
able number of instances from cere¬ 
brospinal fluid.” Appropriate sero¬ 
logic studies substantiated the virus 
isolations. Of the epidemics in West- 
tern Europe, those in Belgium and the 
Netherlands have been described in re¬ 
cent publications.” Prom a total of 
399 patients showing the characteristic 
clinical manifestations, 225 virus iso¬ 
lations Avere made: 190 from fecal 
specimens, 29 from cerebrospinal fluid, 
and six from throat sAvabs. In the 


case of some of the patients the in¬ 
crease in neutralizing and complement¬ 
fixing antibodies during the course of 
clinical recovery Avas as much as four¬ 
fold. The clinical manifestations de¬ 
scribed in the various epidemics arc 
someAA’hat variable. Predominant fea¬ 
tures recorded, hoAvever, Avere fever, 
nausea and vomiting, frontal headache 
and photophobia, signs of meningeal 
ii'ritation, pain in the neck and shoul- 
dei-s, transient muscular Aveaknoss, 
and in about 25 per cent of the cases, 
largelj' children, a macular rash, often 
rubclliform in type. 

Outbreaks in the United States have 
been recognized for the past seA^eral 
years. At a symposium held in Ncav 
York City in April, 1957, entitled 
“Viruses in Search of Disease,” End- 
ers and his associates' reported the 
isolation of Echo virus, type 6, from 
40 patients Avhose illness occurred in 
the late summer or early autumn of 

1954. In all of these patients Avith 
aseptic meningitis the initial diagnosis 
by the attending physician had been 
that of nonparalytic poliomyelitis. 
During the same period strains of po¬ 
liovirus Avere isolated from only six¬ 
teen patients. In all forty of the pa¬ 
tients Avith evidence of Echo virus in¬ 
fection muscle Aveakness of a mild or 
moderate degree Avas a consistent find¬ 
ing. Periodic muscle examinations 
Avere possible in 37 of the 40 patients 
at from 10 to 20 days and from 50 
to 70 days after onset. In most in¬ 
stances this Aveakness disappeared 
Avithin a reasonable period of time. At 
the same conference in New York City, 
Meyer and his colleagues® described 
aseptic meningitis occurring among 
United States military personnel. In 
a group of 416 cases studied betAveen 
1953 and 1956, specimens from thir¬ 
teen of the patients yielded Echo vi¬ 
ruses, eleven of Avhich Avere type 6. 

Other outbreaks in the United States 
include those in Connecticut and New 
York State” in the summer and fall of 

1955, due largely to Echo virus, type 
6. An epidemic of such poliolike ill¬ 
ness, Avhieh occurred in Avestern Ncav 
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York in the .suniiner of lf)55, was con¬ 
sidered atypical for poliomyelitis, 
since a large proportion of the cases 
w a s nonparalytic. Epidemiologic, 
eliuical, and laboratory studies were 
undertaken l)y a group of virologists 
and epidemiologists, AYinkelstein, Kar- 
zon, Barron, and Ilajnier,^'* with re¬ 
sults published in the .dmcncaa Jour- 
iial of FuWic Jlmlth, June, 1957. 
From 6S per cent of 156 patients, 
studied during and immediately fol¬ 
lowing the epidemic, Echo virus type 
6 was recovered; polioviruse.s were re¬ 
covered from 4 per cent of tliese pa¬ 
tients, aiid other cytopathogenie agents 
from G per cent. Of eleven successful 
isolations from cerebrospinal fluid, the 
agent recovered in eight was Echo, 
type 6. Dunng tlio epidemic, housc- 
liold or other dose contacts of patients 
were included in the study. Persons 
under the age of 20 years wlio were 
in close (household) contact with pa¬ 
tients had a high incidence of minor 
illness—36 per cent; more than one- 
half of those contact persons (55 per 
cent) were slioum to bo infected udth 
Eclio virus, typo 6.^“ 

An investigation conducted about 
the same time, which concerned an 
epidemic in Jrarshall County, Iowa,"* 
is of special interest in tliat the Echo 
strain isolated consistently was type 4. 
Successful isolations included rccovciy 
of virus from fecal specimens and from 
the oropharynx. In addition to the 
.study of clinical cases, a suivcy was 
made of the community for the inci¬ 
dence of minor illnesses. Vims isola¬ 
tions from apparently healthy con¬ 
tacts and from family members with 
minor illnesses, correlated with anti¬ 
body studies in tliese contacts, re¬ 
vealed “a broad spectrum of illness,” 
since Echo virus, tj-pc 4, was incrim¬ 
inated not only in cases of aseptic men¬ 
ingitis, but seemed to account for the 
considerable incidence of minor ill¬ 
ness prevalent at the time. Recovery 
of this strain from apparently liealthy 
individuals indicated the presence in 
the community of asymptomatic caso.s 
or of entirely silent infections in the 
population at large. 


Reports in recent issues of the Cana¬ 
dian Medical Association JournaF'^ 
describe further otitbreaks of Echo 
tjpe 9 meningoencephalitis in Canada, 
in which the patients, largely children, 
experienced the rubelliform rash, re¬ 
ported previously, and marked muscle 
•weakness as a part of the clinical syn¬ 
drome. In one locality seven cases of 
aseptic meningitis occurred in a single 
family of eight memliers. These seven 
patients ranged in age from 24 years 
down to 3 months. l^Iuscle pain and 
tenderness were quite apparent in all 
of these patients and, in some of the 
older children, spasm of the hamstrings 
was marked. In the Toronto area over 
100 children wore admitted to the Hos¬ 
pital for Sick Children with a diagno¬ 
sis of aseptic meningitis. Enquiries 
from practitioners indicated that many 
cas<^ were occurring at the same time 
throughout the city and were being 
eared for at liome. Similar inne.ss had 
been noted in some adults. E.xamina- 
tion of spinal fluid specimens revealed 
pleocytosis with counts as higli as 
2,000 colls per cubic millimeter. An 
interesting feature was tlie high neu¬ 
trophil count, especially in the early 
stages of the disease. Virus isolation 
was attempted from 94 fecal specimens 
and from 48 samples of cerebrospinal 
fluid. Fifty-eight strains of Echo 
type^ 9 virus were recovered from focal 
specimens, and fifteen strains of virus 
from samples of cerebrospinal fluid. 
AH of these agents proved to be cyto- 
pathogenic in tissue culture prepara¬ 
tions, and in none of the agents iso¬ 
lated could the cytopathogenie effect 
be neutralized by antisera to polio¬ 
myelitis viruses, types 1, 2, or 3. 

During the summer of 1957 two epi¬ 
demics of aseptic meningitis in the 
United States received considerable 
publicity in the lay press, one in Mil¬ 
waukee, and one fanning out from the 
twin cities of Slinncapolis and St. 
Paul. From time to time, information 
was relayed to the medical profession 
by way of the medical news weeklies. 
Laboratories participating in the in¬ 
vestigation of these epidemics, which 
were of sizable proportions, included 
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those of Dr. Albert Sabin of Ginein- 
nati and Dr. Frederick C. Robbins of 
Cleveland. Echo virus, type 9, was 
cultured from specimens of spinal 
fluid and of fecal material. IMaeulo- 
papular rash was a common finding, 
especially prominent over the abdomen 
and flexor surfaces of the arms. Lab- 
oi’atoiy flndings were not consistent 
with the diagnosis of nonpai’aljfi^ic 
poliomyelitis. Spinal fluid cell counts 
wei’e high, ranging from 300 to 2,400 
cells; spinal fluid protein was essen¬ 
tially normal. The epidemics seem to 
have reached a peak in August. One 
of the major problems was the high 
infectivity of the disease during the 
long incubation period of from one to 
two weeks. 

The consistent finding of the rubelli- 
form rash in this type of aseptic men¬ 
ingitis recalls the occurrence during 
the past several years, especially in the 
eastei’n part of the United States, of 
an unusual tj^ie of exanthematous dis¬ 
ease. The clinical manifestations re¬ 
semble erythema infectiosum, or fifth 
disease, described previously. Prom 
its prevalence in Boston in 1951 the 
disease was called "Boston exan¬ 
them. Outbreaks of this disease 
occurring in Pennsylvania in 1954 and 
1955 have been reported recently.** 
Strains of virus, isolated readily from 
fecal specimens, less readib’" from nose 
and throat washings, and in one in¬ 
stance from blood, seem identical with, 
or elosety related to, sti’ains isolated 
in eases of Boston exanlhem.** Com¬ 
plete identification of the strains has 
not been accomplished as yet. It has 
been suggested that this exanthematous 
disease might be a manifestation of 
infection udth one of the tj'pes of 
Echo virus.*’ ** Of the known strains 
of Echo viruses, types 4, 6, and 9 seem 
to have been incriminated definitely 
in the etiology of aseptic meningitis. 
At the Fourth International Polio¬ 
myelitis Conference in Geneva in July, 
1957, considerable discussion centered 
around the prophylactic efficacy of 
available vaccines against poliomyeli¬ 
tis and the basic principles underlying 
■ netive immunization. The recent pub¬ 


lications summarized here indicate 
that clinical manifestations simulating 
poliomyelitis can be due -to the Echo 
group of viruses, as well as to those 
of the Coxsackie group. The occur¬ 
rence of infections of this type will 
need to be considered in any evalua¬ 
tion of the efficacy of polio vaccines. 

RussELii J. Blattneb 
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News and Notes 


At a dinner at tlie Hotel Pierre honoring 
Dr. Bela Schiclc, world-famous pediatrician, 
on his 80th anniversary, the governing coun¬ 
cil of the Collegium Internationale Aller- 
gologicum conferred upon Dr. Schick the 
first honorary followsliip in this medical or¬ 
ganization. 

The Collegium Internationale Allergologi- 
cum, founded in 1953, consists of 80 mem¬ 
bers from 18 difCeront countries. Fellowship 
is by invitation only; no country may have 
more than 12 active fellows; and only those 
doctor.s and medical scientists who have made 
unusually important scientific contributions 
to allergy and allied fields may become fel¬ 
lows. 

A Festsciirift or birthday volume to honor 
Dr. Schick on the occasion of his 80 th anni¬ 
versary is being prepared for publication in 
the spring as a special issue of the Inter¬ 
national Archives of Allergy and Applied 
Immunology. Leading medical teachers, sci¬ 
entists, and physicians from the United 
States and foreign countries are contribut¬ 
ing scientific papers on various aspects of 
allergy and immunology. Dr. William Kauf¬ 
man will edit this volume which will be pub¬ 
lished by S. Karger of Basel, Switzerland, 
and New York. 

At the dinner, Dr. Bene Dubos of the 
Rockefeller Institute for Medical Research 
presented Dr. Schick with the Annual Award 
for Service to Mankind given by the Busi¬ 
ness and Professional Associates of the 
American Jewish Congress. 


The University of Oklahoma School of 
Medicine announces the first Oklahoma 
Colloquy on Advances in Medicine, on Feb. 
6, 7, and 8, 1958. It will be devoted to 
problems on Fluid, Electrolyte and Nu¬ 
tritional Balance. Nine nationally prominent 
investigators will participate and present 
the results of original work from their lab¬ 


oratories. The list of guest speakers is as 
follow’s; William E. Abbott, M.D., Cleve¬ 
land, Ohio, Curtis Artz, M.D., Jackson, 
Miss., John H. Bland, M.D., Burlington, Vt., 
Robert E. Cooke, M.D., Baltimore, Jid., 
Ben I. Heller, M.D., Little Rock, Ark., 
Rachmiel Levine, M.D., Chicago, Ill., John 
F. Mueller, M.D., Cincinnati, Ohio, Arnold 
S. Reiman, M.D., Boston, Mass., and Robert 
Tarail, hl.D., Buffalo, N. Y. 


The College of Physicians and Surgeons 
Columbia University announces a three 
weeks’ Postgraduate Course in Cerebral Palsy 
for physicians, March 3 to 21, 1958. This 
course is designed (1) to acquaint potential 
leaders in this field with the basic knowledge 
concerning cerebral palsy; (2) to review the 
present status of practical therapy, including 
the medical, social, educational and psycholog¬ 
ical aspects; and (3) to point out the contro¬ 
versial features of our present understanding. 
Detailed information can be obtained from 
the Dean, College of Physicians and Surgeons, 
630 West 168 Street, New York 32, N. Y. 

The Twelfth Annual Symposium on Fun¬ 
damental Cancer Besearch at The Univer¬ 
sity of Texas M. D. Anderson Hospital and 
Tumor Institute, Houston, Texas, will be 
held March 6-8, 1958. 


The Fifth International Congress of In¬ 
ternal Medicine will be held at Philadelphia, 
April 23-26, 1958. This is the first meet¬ 
ing of the Congress in the United States. 
Dr. T. Grier Miller of Philadelphia is 
President of the Congress. 


The Third Congress of the International 
Diabetes Federation will be held in Diissel- 
dorf, Germany, July 21 to 25, 1958. In ad¬ 
dition to the scientific program, social- 
medical subjects will be discussed by the 
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diabetic orgnnizationa affiliated "with the 
Federation. The Congrcs'i is held in collabo¬ 
ration with tlie Gorman Diabetes Associa¬ 
tion. Prof. Dr. Burger, Leipzig, Prof. 
Dr. E. Grafc, Garmisch-Partenkirchen, and 
Pro£. Dr. G. ICntsch, Grcifswald, are Ilon- 
orarj' Presidents, and Prof, Dr. Iv. Ober- 
disse, Dlisseldorf, is the Chairman of the 
Congress; Privatdozent Dr. K, Jnhnko is 
the scientific head of the organizing office. 
The address of the *‘Orgaiusationsburo” is 
II. aiedizinisehc KUnik der Medizinischen 
Akademie, Dusseldorf, lloorenstr. 5. The 
languages used at the Congress will be 
German, English, and French. 

Dr. P. Scluvenger, Diisscldorf, Hum* 
boldtstr. {57, is the Pre-sident of the German 
Diabetes Association. 

Drs. Elliot P. JosUn, of Boston, and Dr. 
Charles H. Beat of Toronto are the Hon¬ 
orary Presidents of the International Asso¬ 
ciation, and Dr. B. D. Lawrence of England 
is President and Ciiairnian of tiie E.xccutivc 
Board. 

A now nonprofit foundation, the National 
Tay-Sachs Association, Inc-, New York 
Chapter, has been established to support and 
stimulate research, clinical and educational 
programs in Tay-Sachs’ disease and allied 
heredofamilial, neurodcgencrativc diseases of 
infancy and clnldhood. The scope of the pro¬ 
gram will include, in addition to Tay-Sachs’ 
di.'scasft, Niemann-Pick’s disease, infantile 
Gaucher’s disease, Sclulder’s disease, diffuse 
sclerosis, amyotonia congenita, Friedreich’s 
ataxia, and others. TJie operation of the 
foundation is on a nationwide basis, and con¬ 
tact is being made for establishment of chap¬ 
ters in other metropolitan areas, in addition 
to the allied Tay-Sachs Association in Phila¬ 
delphia. In order to further its work and, 
in particular, to prepare a substantial 
genetic study covering the entire country, 
physicians and hospitals are respectfully 
requested to make the existence of the 
foundation known to parents of children 
afflicted with these diseases. 

For further inform-ation on the founda¬ 
tion and its work, write to Sfedical Com¬ 
mittee, National Tay-Sachs Association, 
Inc., New York Chapter, P. O. Box 1250, 
G. P. 0., New York 1, N. Y. 


Two films on Schizophrenia in Children 
aro now available and may be rented by 
writing to the League for Emotionally Dis¬ 
turbed Children, 10 West 65th Street, New 
York 23, N. Y. Thc.'iO films were taken at 
special schools for schizophrenic cliildren 
and show the lack of responsivene.ss, com¬ 
pulsive behavior, and bizarre gestures of 
these children. Each is about 15 or 20 
minutes long. They wore shown b}' Dr. 
llutb Bakwin at the American Academy 
of Pediatrics meetings in 1956. There is 
a charge of $5.00 for the silent film and 
$7.50 for the sound film to cover handling, 
postage, insurance, etc. Anything extra 
is a contribution to the L E D C. For 
I’our convenience in arranging a showing 
of cither film, it is requested tliat the fol¬ 
lowing form be used. 


To tho L E D C Film Department 
10 West C5th Street 
New York 23, New York 
I would like to rent the 10 mm film 
^’Schizophrenia in Cliildren.” 

On Preferred Date Alternate Date 

Sound Silent 

Name (please print) 

Address 

City Zone State 

Name of group to which it will be shown 
(this must be professional or scientific— 
not parent groups). 

Your request will bo acknowledged. Please 
give four weeks’ notice whenever possible. 


The American Cancer Society has an¬ 
nounced that Clinical Fellowships at the 
senior resident level for the academic year 
1950-19C0 may bo applied for by institu¬ 
tions accredited by the Council on Siedical 
Education and Hospitals of the American 
Medical Association to give training in tho 
following specialties and subspecialties, 
with emphasis on tho diagnosis and treat¬ 
ment of cancer: internal medicine, malig¬ 
nant diseases, neurological surgery, ob¬ 
stetrics-gynecology, orthopedic surgery, 
otolaryngology, pathology, public health, 
radiology, surgery, and urologj’. Institu¬ 
tions will be notified of awards granted in 
June, 195S. Individual candidatc.s should 
apply directly to an institution, or the 
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American Cancer Society, for information 
concerning fellowships. The annual stipend, 
tax exempt, is $3,G00. 

Application forms are available from 
the Director of Professional Education, 
American Cancer Society, Inc., 521 West 
57th Street, New York 19, New York. Fob. 
15, 1958, is the deadline for institutions sub¬ 
mitting applications for the 1959-19G0 
clinical fellowships. 


Applications are now being received for 
three- to six-month residencies in Pediatric 
Behaiilitation at the Jewish Chronic Dis¬ 
ease Hospital, Brooklyn, New York. Resi¬ 
dents are given an opportunitj’ to gain 
experience in the rehabilitation approach 
to the chronic diseases of children, includ¬ 
ing: the neuromuscular diseases such as 
poliomyehtis, spina bifida, muscular dj’s- 
trophy; visceral handicaps such as con¬ 
genital heart disease and cleft palate; 
and a variety of communication and psy¬ 
chologic handicaps. The service is a teach¬ 
ing unit of the State of New York Medical 
School and is fully staffed and fully 
equipped for this type of work. There will 
also be experience in cardiac catheteriza¬ 
tion, angiocardiography, and an opportunity 
to observe patients undergoing cardiological 
operations. The stipend is $175 a month. 
Applicants receiving their pediatric training 
in an accredited institution will receive 
3 months of credit toward certification by 
the American Board of Pediatrics. Va¬ 
cancies are now open beginning July 1, 
1958. Applications should be sent to Di¬ 
rector of Pediatrics, East 49th Street & 
Rutland Road, Brooklyn 3, N. Y. 

A fellowship in renal research will be 
available beginning July 1, 1958, in the 
Department of Pediatrics, Western Reserve 
■University School of Medicine. The candi¬ 
date would be expected to spend approxi¬ 
mately two-thirds of his time in laborartory 
research and one-third in clinical work with 
patients under investigation. Salary will 
be $4,500 to $5,000. Applicants with mini¬ 
mum training of two years in Pediatrics 
preferred. Direct correspondence to "Wal¬ 
ter Hej-mann, M.D., 2103 Adelbert Road, 
Cleveland 6, Ohio. 


Third-Year Residency in Pediatric Spe¬ 
cialties, St. Christopher’s Hospital for 


Children, Department of Pediatrics, Tem¬ 
ple University School of Medicine, a special 
residency providing longitudinal experiences 
in several of the subspocialties of pediatrics 
throughout the year, is available to candi¬ 
dates who have had an internship and two 
years of pediatric residency. The resident 
may participate in the planning of his 
program. One or more days of each week 
may be spent in such specialties as cardi- 
ology, neurology, hematology, e n d o c r i- 
nology, allergy, and psychiatry. This program 
has been devised as a pilot study for the 
training of pediatricians to fill the gap now 
existing between the general practitioner 
type of pediatrician and the one highly 
skilled in a given specialty. It is thought 
that pediatricians with such additional 
training should (1) improve materially the 
quality of general pediatric practice, (2) 
serve more adequately as consultant with 
the general practitioner, and (3) work ef¬ 
fectively with the larger pediatric centers 
in the care of children who for one reason 
or another must receive a part of their 
medical care in such centers. 

Appointments will be made for resi¬ 
dencies beginning on July 1, 1958 about 
March 1, 1958. For applications write to: 
Waldo E. Nelson, M.D., St. Christopher’s 
Hospital for Children, 2600 N. Lawrence 
Street, Philadelijhia 33, Pa. 


The Childrens Hospital of Los Angeles 
announces a residency in Pediatric Serna- 
tology for one year beginning July, 1958. 
The resident in hematology participates in 
all phases of diagnosis and management of 
clinic hematology patients. He serves as con¬ 
sultant to the pediatric house staff and par¬ 
ticipates in hematology teaching rounds. 
Opportunity is also available to learn various 
hematology laboratory procedures and to 
participate in research related to hematology. 
The resident in hematology has customarily 
completed two years of acceptable training 
in pediatrics and desires further experience 
and training in pediatric hematology. There 
is a stipend of $275 per month. Interested 
applicants should write to: Phillip Sturgeon, 
M.D., Head, Hematology Research Labora¬ 
tories, The Childrens Hospital of Los Angeles, 
4570 Sunset Bouler-ard, Los Angeles 27, Calif. 



Books 


Mental Deaciency, In Relation to Prol)!cms 
of Genesis, Social and Occupational Con¬ 
sequences, trtiUzation, Control and Pre¬ 
vention. Wallace J. E. Wallin, Brandon, 
Vt., 1956, Journal of Clinical Psychology, 

200 pages. Price $5.00. 

Drawing from liis lifelong experience and 
intensive review of the literature in the field 
of mental deficiency, Dr. Wallin presents 
evidence pro and con on major social prob¬ 
lems, dealing A^itli tlio control and training 
of mental defectives. 

Throughout his discussion, Dr, Wallin em¬ 
phasizes the community's responsibility for 
developing resources and programs to train 
mental defectives and to keep them out of 
trouble, stressing the fact that the mentally 
retarded person is primarily a victim of his 
environment, and that ho can be an asset 
or a liability, depending upon the develop¬ 
ment of resources within the community. 

Discussed at great length are tho major 
issues of institutionalizatiotL versus steriliza¬ 
tion, methods of prevention of propagation, 
special schools, classes and training programs, 
residential colonies, and home placement. 
The abundance of footnotes, references, and 
bibliographies to substantiate tho author's 
points of discussion are especially commend¬ 
able and are indicative of his thorouglmess 
as a research person. 

Summaries at the end of each chapter 
formulate specific conclusions as to possible 
solutions to the many problems presented by 
mental deficiency in the community. Heredi¬ 
tary aspects, the social consequences, and 
preventive aspects of deficiency are also cov¬ 
ered at great length. Dr. Wallin, who de¬ 
scribes this book as a “sort of digest of 
basic problems still in need of satisfactory 
solution,” has long been known as one of the 
most capable and productive authorities in 
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the field of mental deficiency. His viewpoints 
arc especially valuable because a large part 
of his professional career has been spent 
working in communities throughout the na¬ 
tion whero ho has had a remarkable oppor¬ 
tunity to become familiar with all of the 
practical problems integrating retardates to 
community schooling, w'orking, and living. 
This book is a fine contribution to the field 
of mental deficiency, and a definite asset 
to physicians, psychologists, teachers, social 
workers, and community planners, 

F. A. B. 

International Congress of Gastroenterology 
—Fifth Meeting of L’Association des 
Socidtds Europgennes et ModiteranSes do 
Oastro-jBnterologie, London, July 18-21, 
1956. 

This compendium of the papers given 
during the 1950 International Congress of 
Gastroenterology is concerned for the most 
part with diseases of the esophagus and ul- 
ccrativo colitis. A section of short papers 
covers a wide variety of gastrointestinal sub¬ 
jects with the emphasis on hepatic disease 
and peptic ulcer. 

In tho section on diseases of the esopha¬ 
gus, tho ingenious methods devised to study 
esophageal physiology are especially note¬ 
worthy, and serve to confirm present ideas 
concerning normal activity of this organ. 
Peptic esophagitis and achalasia are well cov¬ 
ered under disease conditions. The diverse 
experiences in diagnosis and treatment of 
ulcerative colitis in many parts of the world 
arc worth reading as a commentary on man¬ 
agement of this bafiling disease. Hepatic 
coma in England, an interesting concept of 
infantile cirrhosis with unknown etiology in 
Indian children, and several papers on pre¬ 
cursors of gastric cancer arc of special in¬ 
terest in tho miscellaneous group. 
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Many of the individual publications may 
be recommended on tlieir omi merits, and 
the over-all view afforded the reader of 
gastrointestinal conditions in other parts of 
the world is well worth the time spent in 
browsing through this manuscript. 

E. S. N. 

The Doctor Eyes the Poor Eeader. Dolwyn 
G. Schubert, M.8., Ph.D., Springfield, Ill., 
1957, Charles C Thomas, 101 pages. Price 
$3.75. 

This is an unusual and interesting discus¬ 
sion of reading difiSculties, written for the 
physician. The author. Professor of Edu¬ 
cation and Director of the Reading Clinic 
at the Los Angles State College of Applied 
Arts, has no particular theory or cause to 
try and put across as has been the case in 
so many of the recent discussions of dyslexia, 
but approaches the subject in a broad way. 
His theme is that as reading difficulties may 
be due to a number of causes, and many of 
these are physical, the doctor is in a posi¬ 
tion to discover them and give advice as to 
their remedy. The cause may be the result 
of some type of visual defect, auditory de¬ 
fect, poor intelligence, or a general health 
problem. The various tests to be used in 
discovering the cause of the reading diffi¬ 
culty are presented in a simple direct way. 
One gathers he is not impressed with the 
overwhelming importance which has been 
given to laterality as a cause nor does he 
consider the method of teaching reading in 
the schools as the chief cause of reading 
troubles. The book then considers the ways 
by which the poor reader may be helped. 
It is a book or discussion that will interest 
the pediatrician. 

A Visit to the Hospital. Produced and 
Issued by the Health Centre for Children, 
The Vancouver General Hospital, Van¬ 
couver, B. C. 

This is one of the more clever of the 
booklets that have been published in the 
last few years with the purpose of prepar¬ 
ing young children for hospitalization. This 
particular booklet is designed for children 
of the preschool-age period. It consists of 


sixteen pages eariying the story in simple 
rhyme. What makes it of value is that 
each page contains excellent outline draw¬ 
ings of the story, to be colored in crayon 
by the child. Thus the authors have uti¬ 
lized one of the proved and accepted 
methods of amusing young children and 
holding their interest. Physicians consider¬ 
ing the use of such booklets would do well 
to consider it. It has a definite age limita¬ 
tion. 

The Story of Peptic Ulcer. Kichard D. 
Tonkin, M.D., F.E.C.P., with illustrations 
by Ea 3 'mond K. Hellier, F.E.S.A., Phila¬ 
delphia, 1957, W. B. Saunders Co., 71 
pages. Price $2.25. 

While this little book, with the subtitle 
"Dawn for Depressed and Disappointed 
Dj’speptics,” written for the laitj', does not 
concern a disease of much interest to the 
pediatrician—unless he happens to be a 
“victim of the villain,’’ it is so well done 
and the drawings are so clever that everj’ 
phj’sician will enjoj' it. There have been 
other attempts to present information in 
a similar waj', but none that we recall have 
done it so well. 

The Good Housekeeping Book of Baby and 
Child Care. L. Emmett Holt, Jr., M.D., 
New York, 1957, Appleton-Centurj’-Crofts, 
Inc., 288 pages. Price $4.95. 

The remarkable progress that has taken 
place in pediatrics and in infant and child 
care is brought out strikingly in this text 
bj’ Holt Jr., when one compares it with the 
pioneer book in the same field bj- Holt Sr., 
published in 1895. Customs and methods 
have undergone great changes over this 
span of j-ears. It is, of course, another text 
in a field and for the same purpose that a 
number of excellent books are available. 
It is well written, sound, and in keeping 
with present-daj' knowledge and thinking. 
AVhile the format is good, a larger font of 
tj'pe would have made it easier to read. A 
number of the illustrations are without 
point or value. The book may be classed 
as one of the better of the many published 
for the same purpose. 



BOOKS 


255 


Hepatitis Trontiers, Proceedings of an In¬ 
ternational Symposium sponsored bj' the 
Henry Ford Hospital, Detroit, October, 
1050, Boston, 1957, Little, Brown & Co., 
505 page**. Price $12.50. 

Forty-one papers presented at the SjTn- 
posium, including the discussions, have been 
collected in this A-olume. The papers arc 
grouped into six sections: Anatomy and 
Physiology of the Liver; Virology and Epi¬ 
demiology; Prevention—Blood Donor and 
♦Storage Problems; Prevention—Chemical 


and Physical Agents; Differential Diagnosis 
including Laboratory Iffethods; Clinical 
Ikfanagemerit. Leading scientists from ten 
countries participated in the symposium. 
The volume is of fundamental importance 
and value to those ivho are interested in, 
or working on, nny of tlio aspects of this 
unconquered viral disease. The very nature 
of the S^'mposium and the breadth of its 
scope make a detailed review of the con¬ 
tents impossible. It lias been unusually 
well edited. 



Editor's Column 


CLINICAL-PATHOLOGIC STUDIES AS A METHOD OP RESEARCH 


R ecent advances in many phases 
of medicine, e.g., in the knowledge 
of intermediary metabolism, in the use 
of radioactive isotopes, and in the ap¬ 
plication of new radiologic techniques, 
have led many to the erroneous con¬ 
clusion that research must of necessity 
be conducted in large medieal centers 
and must utilize complicated, expen¬ 
sive equipment. The importance of 
careful observation, meticulous record¬ 
ing of facts, and correlation of the 
findings so recorded are often over¬ 
looked as an essential tool to medical 
progress. Hadley, Gault, and Gra¬ 
ham, in the article “A Study of Pa¬ 
thology of Stillbirths and Neonatal 
Deaths in South India’' which ap¬ 
pears in this issue of the Journal (p. 
139) clearly demonstrate an impor¬ 
tant type of research which is con¬ 
ducted by means of careful observa¬ 
tions and by correlation of clinical and 
pathologic findings. The advances 
which may result from such a tech¬ 
nique, although often not as impres¬ 
sive as those associated with more dy¬ 
namic studies, have formed in the 
past and Avill continue to form one of 
the essential bases for medical prog¬ 
ress. 

Although the definition of the neo¬ 
natal period emploj^ed by these au¬ 
thors is admittedly at some variance 
vdth that commonly employed, the 
bulk of the “neonatal” deaths (up to 
3 months of age) occurred during the 
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first 28 days after deliverjL The re¬ 
sults of the investigations reported 
might, therefore, justifiably be com¬ 
pared with those reported from this 
country. 

There are, indeed, striking similari¬ 
ties as well as a few noteworthy dif¬ 
ferences betAveen the causes of death 
as given by these authors and as re¬ 
corded from this countiy. As in any 
series of carefully conducted post¬ 
mortem examinations, the authors note 
the difficulty in establishing a primary 
cause of death. Even Avith the most 
detailed clinical pathologic correlation, 
onl 3 ’- an arbitrarj^ decision as to the 
primaiy cause of death can be made 
in many instances, and the multiplic¬ 
ity of lesions encountei’ed by the pa¬ 
thologist may render interpretation as 
difficiAlt in some infants as does the 
paucity of lesions in others. 

The role played by prematurit 3 '- as 
a cause of death in this series cannot 
be assessed from the data given. Al¬ 
though 29 of the total of 215 deaths 
are attributed to prematurity alone, 
the authors are obviously cognizant of 
the inadequacy of this as a sole diag¬ 
nosis. The importance of racial and/or 
dietaiy and economic factors in es¬ 
tablishing a definition of prematurity 
are again emphasized, the weight of 
the normal full-term infant in the 
Christian Medieal College Hospital 
(6 % pounds) being more than 1 
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pound less tliau the average weight of 
the full-tem infant in this country. 

The importance of infection, espe¬ 
cially of pneumonia, as a cause of neo¬ 
natal death is emphasized by the au¬ 
thors. Since usually only one or two 
sections of lung wore examined, the 
authors’ statement that the actual in¬ 
cidence of pneumonia was probably 
higher than that recorded is undoubt- 
edl 3 ' correet. IVith rare exceptions, 
the diagnosis of pneumonia in infants 
dying in the early neonatal period 
must bo made bj’ histologic studies and 
not b}’ macroscopic examination. 
Nevertheless, 20 per cent of the in¬ 
fants died as a result of pneumonia, 
and in almost 10 per cent of the re¬ 
maining infants pneumonia was pres¬ 
ent as a contributorj- cause of death. 
In manj’ instances the inflammatory 
process appeared to have arisen in 
utero. Although the agents respon¬ 
sible for pneumonia were not identi¬ 
fied bactoriologioally, the authore’ de¬ 
scription of a necrotizing pneumonia 
with the presence of basophilic amor¬ 
phous debris suggests tiiat Gram-nega¬ 
tive bacilli may have played an im¬ 
portant role in many instances. The 
incidence of infections encountered by 
these authors may exceed that re¬ 
ported from some areas in the United 
States, but it is, nevertheless, becom¬ 
ing increasingly^ apparent that even 
the liberal use of antimicrobial agents 
in the newborn nursery has not eradi¬ 
cated infections as a cause of neonatal 
death. 


The paucity of pulmonary hyaline 
membranes as a cause of death in this 
series of infants is of particular in¬ 
terest, Oxygen was administered to 
the one premature infant who died 
until pulmonaiy hjmline membranes, 
but information as to the frequency 
until which this was given to other 
premature infants is not available. 
Clinical records suggest that oxygen is 
not the sole factor responsible for pul- 
monaiy hyaline membranes in new¬ 
born infants, but there are now a num¬ 
ber of indications to suggest that it 
may play a role in the development of 
such membranes. 

The authors are to be congratulated 
on the care with which they have con¬ 
ducted this study, and it is to be 
hoped that their work may servo as a 
stimulus to others to carry out com¬ 
parable research. Periodic evaluation 
of the causes of neonatal death is es¬ 
sential to the prevention of such 
deaths. The frequency of certain path¬ 
ologic lesions in one geographic area 
as compared uith another, when cor¬ 
related with the different factors act¬ 
ing in each region (c.g., environment 
and methods of therapy), may lead to 
important conclusions with respect to 
the etiology and pathogenesis of these 
lesions. As a result, a bettor under¬ 
standing of the factors responsible for 
certain pathologic lesions may be 
forthcoming, with a resultant over-all 
improvement in neonatal mortality 
rates. 

James B. Arbv, M.D. 


THE SIANAGEMENT OF GASTEOENTERITIS 

I N THIS issue (page 227) we pub- that have taken place in the theories 
lish an interesting and r.Tther un- and practices in regard to the mana^e- 
usual historical review by Levin, of ment of gastroenteritis in infancy. 
South Africa, of the many changes Some of this is familiar to the older 
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pediatricians who lived throng h 
the years when the management of 
gastroenteritis was the subject of ac¬ 
tive controversy. We realize that a 
few of the author’s statements and 
opinions will not be acceptable to some 
of our readers. Perhaps the most im¬ 
portant consideration about the condi¬ 
tion, its almost complete disappearance 


in some countries such as the United 
States as a result of preventive meas¬ 
ures, is not a part of the author’s 
theme. That a few cubic centimeters 
of prevention, to paraphrase an old 
saying, is better than barrels of electro¬ 
lyte fluids is strikingly illustrated by 
the history of the incidence of gastro¬ 
enteritis in infancy. 


“OMNIUM GATHBKUMS’’ 


S OME months ago, as an aftermath of 
attending the International Con¬ 
gress of Pediatrics in Copenhagen in 
1956, as well as some of our oum recent 
American pediatric meetings, the ques¬ 
tion was raised editorially in the Jour¬ 
nal as to whether the value of the 
meetings was decreasing as their size 
increased. 

Our attention was reeentl}’- called to 
an article by Professor Witts, Nuffield 
Professor of Clinical Medicine at Ox¬ 
ford, who related in the Lancet (June 
22, 1957) his thoughts and reflections 
on medical travel occasioned by a lec¬ 
ture tour to Australia and the Far 
East. He incidentally discussed these 
omnium gatherums, as he so aptly 
terms them. 

“One thinks of the long period of 
gestation, the delay between the accept¬ 
ance of a paper and its deliveiy, which 
means that the material is already out 
of date bj' the time it is given; the 
concessions to international suscepti¬ 
bilities in the choice of programme; 
the ageing stage-army of regular per¬ 
formers; the frequently deplorable 
level of presentation; the devitalised 
version of the addresses that comes 
over the Tannoy; the impossibility of 


discussion; the host of papers read by 
title so that participants can obtain 
currency allowances and tax reliefs; 
the inability to see one’s friends un¬ 
less one arranges a rendezvous before¬ 
hand; the banquets with the conven¬ 
tional references to the internationality 
of science; the expensive outings and 
the crowded sightseeing—and one won¬ 
ders sadly wliether medicine, too, lias 
not come under the sway of Admass. 

“Congresses have become too large 
and too frequent if their object is the 
advancement of medicine and the pro¬ 
motion of friendship among physicians. 
The cost per head rises steeply when 
the attendance exceeds a few hundred, 
and the organisers become preoccupied 
with the physical problems of the meet¬ 
ings, the organization of entertain¬ 
ments and tlie collection of subventions 
from the pharmaceutical and other in¬ 
dustries.’’ 

Our own comments reflected conver¬ 
sations with a number of pediatric 
leaders from a number of countries. 
Obviously there is concern in the minds 
of leaders in other branches of medi¬ 
cine as to the value of these omnium 
gatherums. What a splendid descrip¬ 
tive term! 
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SUVREN IN' BRAIN-INJURED CHUjDREN 

Niels L, Low, M.D., and Gahth G. jMyers, jVI.D. 
Salt Lake City, Utah 


A CHILD’S brain may be damaged 
bj’ a varietj' of factors before 
birth, during tlie birth process, or in 
early postnatal life. The results of 
such damage may affect any of the 
major functions of the brain, singly or 
in combination. The major functional 
spheres affected are: motor function 
(in that case, the term “cerebral palsy” 
is frequently used),' rcasonttiff and 
learning ability (in these children, the 
term “mental retardation” is appli¬ 
cable) ; the special senses (mainly hear¬ 
ing and vision); action and behavior; 
and the presence of seizures. 

In this report, we are mainly inter¬ 
ested in children whose actions and 
behavior arc significantly different 
from those of others, presumably be¬ 
cause of organic brain damage. In ad¬ 
dition to the changes in personality 
and behavior, they may or may not 
have various forms of cerebral palsy, 
may or may not be retai’ded, have 
visual or auditory disturbances, or be 
subject to seizures. As a group, these 
children are characterized by emotional 
instability, lack of inhibition, impul- 
.sive actions, restlessness, and general 
h 3 q)eractivity.' They are “erratic, 

From the Department of Pediatrics, Uni¬ 
versity of Utah Collepe of Medicine, and the 
Utah State Department of Health. 


imcooi’dinatcd, uncontrolled, uninhib¬ 
ited, and socially unaccepted.”'’'’’ 
Tlic concept of the p/sycliopathology, 
as wcli a.s testing and educational tccli- 
ni(juc.s, lias been forninlatcd by Straus.s 
and ids collaborators.''' 

Chemotherapy. —Attcinpt.s to affect 
these overaetive children favorabl,y 
with medication have in general 
been unrewarding. The barbiturates 
usually arc not helpful; in fact, they 
frequently aggravate the restlessness 
and lack of inhibition. Amphetamine, 
strangely enough, has boon found effec¬ 
tive in some cases.''" 

Tranquilizing medicines have tliera- 
pentic value not only in emotional 
problems of children" but also in brain- 
injured children, regardless of the level 
of intelligence or the presence or ab¬ 
sence of seizures. Tranquilizers, like 
cldorpromazine, Rauwolfia compounds, 
and meprobamate,"’ "•' seem to inerea.se 
the attention span and facilitate man¬ 
agement. Unfortunately, the percent¬ 
age of beneficial responses is not high 
and the results are not constant. 
Nevertheless, the recent advances in 
the chemotherapy of diseases of the 
psyche and the central nervous system 
offer' the hope that drugs more effective 
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in the treatment of brain-damaged chil¬ 
dren will be forthcoming. We have 
been on the alert to determine the 
possible efficacy of new drugs in this 
field, especially those with purported 
different modes of action and pharma¬ 
cologic eifeets. One of these drugs 
that came to our attention was Suvren 
(captodiamine)* which we feel merits 
reporting because of the potential it 
has shown. 


Pharmacology .—Noting the sedative 
effect of diphenhydramine, Weidmann 
and Petersen® altered the molecule to 
develop and enhance this property. 
Among the 35 chemicals tested in 
animals, para-hutyl-mercaptobenzhy- 
dryl-beta-dimethyl-aminoethyl sulfide 
hydrochloride (captodiamine) was se¬ 
lected for clinical evaluation because 
it effected significant sedation without 
hypnosis, had the least toxicity, and 
possessed as well musculotropic spas¬ 
molytic propei’tics.® Because of these 
pharmacologic effects SuAwen seemed 
to us suitable for clinical inA'estigation 
in brain-injured children. Further¬ 
more, BaltAvin and Bakwin^® have re¬ 
ported that diphenhj^dramine itself can 
be a “valuable therapeutic aid” in tlie 
treatment of these patients. 


Several papers on its clinical ac- 
tion^^'^” have been published, and 
otliers are in press or in prepara¬ 
tion.^®’ These reports deal primarily 
with neurotic and psychotic adults. 
Besides sedation, investigators have ob¬ 
served a mild stimulating action on 
depressed and melancholic patients^" 
and a “loosening up” or antirepressant 
effect in schizophrenics.^® 

Clientele. —The 40 children treated 
were outpatients of the Department of 


•Kindly supplied by Dr. Loms Parnsh. 
Averst Laboratories, New Vork City. Mar¬ 
keted in Europe as "Covatin. 


Pediatrics of the University of Utah 
at the Salt Lake County General Hos¬ 
pital (private and clinic), the Chil¬ 
dren’s Health Center of the Utah State 
Health Department, and inpatients at 
the Utah State Training School. All 
met the criteria of Strauss’ of “brain- 
in,iured” and fit into the syndrome re¬ 
cently described by Laufer and Den- 
hoff,^ Milman,®’ and Bender.®® The 
patients varied in age from 2 to 40 
years; all but 5 were under 15. There 
were 23 males and 17 females. 

Method .—Forty patients were given 
Suvren in an attempt to make them 
moi'e manageable and to decrease their 
impulsive actions, restlessness, and hy¬ 
peractivity. Children under 6 years 
were usually started on 50 mg. Uvice 
per day; older patients, three times pei' 
day. In many instances it was neces¬ 
sary to increase the dosage to 250 mg. 
daily to get the desired effect. Almost 
all children receive 250 mg. at this 
time. Higher dosages Avere not used in 
this group but should be tried in 
future studies. No attempt at running 
controls Avith placebos Avas made. 

Results .—Patients Avere classified as 
liaA-ing a “positive” response av hen 
there Avas a striking improvement in 
their behavior, Avhen they could be 
more easily controlled, and their atten¬ 
tion span Avas prolonged. In some of 
these children the value of the medica¬ 
tion Avas clearly demonstrated by re¬ 
lapses AA’hen therapy Avas temporarily 
interrupted. The response to SuAU’en 
Avas called “negative” Avhen the desired 
improA’ement did not occur or Avas 
equiA’ocal. The evaluation Avas based 
on reports bj"- parents, teachers, institu¬ 
tional attendants, and physical thera¬ 
pists as Avell as those of the authors. 
TAA'^enty-three patients had a positive 
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response; 17 showed no or questionable 
improvement. There did not appear to 
be anj’ correlation between response 
and age or sox. Improvement was 
usually evident witliin 2 to 5 daj’S on 
an adequate dosage. Children who did 
not re.spond favorably were maintained 
on Suvren for from 2 weeks to 3 
montlis before being classified as nega¬ 
tive and the medication was then dis¬ 
continued. Some patients have been 
treated for months with no signs of be¬ 
coming tolerant or refractoiy to the 
medication. 

Of the 23 children who had a posi¬ 
tive rc.sponse, 7 had been tried unsuc¬ 
cessfully on one to five otlicr tranquil¬ 
izers before Suvren was started. In 
the remaining IG patients it was the 
first medication offered. Seven of the 
children in the negative group had 
been tried on one to four different 
tranquilizers or amphetamines with 
poor results before Suvren was given. 

The folloiving case history typifies 
the patient who liad a positive re¬ 
sponse: 

S. W., a 3-ycar-old girl, liad con¬ 
genital right spastic hemiplegia, a his¬ 
tory of three convulsions, and slight 
mental retardation. The seizures liad 
been controlled ivith Dilantin, 150 mg., 
and phonobarbital, 50 mg. daily. (This 
was continued during the Suvren 
study.) Physical therapy had been 
prescribed but could not be carried out 
because the child would run around 
the room wildly, turn over, throw 
around loose objects, and disturb other 
children in the program. Her atten¬ 
tion .span was too short to permit her 
to sit still for passive exercises or to 
listen to instruction. In the doctor^s 
office on each visit she would throw 
herself on the floor or try to open the 
door while screaming. 

One week after receiving 150 mg. of 
Suvren daily, she elected to sit on the 
examiner’s lap, was quiet and affec¬ 


tionate, and cooperated with the thera¬ 
pist. The mother is now able to do 
her housework and enjoy her home life 
without having to watcli and restrain 
her daughter continuously. The child 
falls asleep without struggle soon after 
being put to bed but docs not sleep 
more hours than before. She is alert 
and active on awaking in the morning. 

Toxicity and Side Effects .—Suvren 
to date has not been demonstrated to 
be toxic or to produce significant un¬ 
toward side effects. Complete blood 
counts and urinalyses have been done 
in most cases while the patients were 
receiving Suvren. A slight or moder¬ 
ate increase in the total leukocyte 
count without apparent infection was 
found on one or more occasions in 3 
children, and one child had 7 and 8 
per cent eosinophils, respectively, on 
two examinations. No explanation for 
thc.se mild changes is Iviiowm, and they 
may not be related to the administra¬ 
tion of the drug. No abnormal urinary 
finding.s were noted. 

Two brotlicrs whom we attempted to 
include in this scries could not he 
started on Suvren because they refused 
to swallow the coated pills, which taste 
bitter when chewed. One other boy 
who is not counted in this report 
vomited each time lie took the medica¬ 
tion. Lethargy, undue sleepiness, and 
groggiiicss were not encountered. No 
patient developed ataxia, nystagmus, 
or otlier neurologic findings while on 
Su\Ten; nor was there any evidence 
that previously present abnormal neu¬ 
rological signs were ameliorated. 
There was no indication that Suvren 
affected seizures eitlier favorably or 
unfavorably. No rashes or other forms 
of sensitization were noted, even in the 
cliildren wlio r e ce i v e d interrupted 
treatment. 
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DISCUSSION 

The results reported liere indicate 
tliat Suvreii is a useful medication in 
the symptomatic treatment of overac¬ 
tive, brain-injured children. In the 
series of 40 patients, 23 children who 
were inattentive, hj’peraetive, and de¬ 
structive became amenable to manage¬ 
ment and instruction. In manj' of 
these the response was dramatic, espe¬ 
cially in those who had failed to re¬ 
spond to all previous chemotherapy. 

The reason for Suvren’s efficacy in 
these patients is not clear. Its re¬ 
ported combination of sedative, stimu¬ 
lating, and “loosening up” effects may 
provide an explanation. It is impossi¬ 
ble to say at this time why Suvren was 
effective in some cases and not in 
others. Perhaps, in the future, more 
specific recommendations as to the se¬ 
lection of cases can be made. 

It is true that this effect of stabiliza¬ 
tion, when achieved, does not solve all 
problems, but the reduction of hjTier- 
aetivity and increase in attention span 
eases the physical and emotional bur¬ 
den on the family or attendants. We 
do not think that Suvren, tranquilizers, 
or amphetamines truly increase the 
I.Q., but amelioration of sjTnptoms 
often makes the patient more amenable 
to constructive play and formal educa¬ 
tion. 

A principal advantage of Suvren 
seems to be its safety, especially the 
absense of a hjq)notic effect. The use¬ 
ful response is not due to sedation and 
drowsiness but to the reduction in over- 
actmty per se without apparent de¬ 
pression and -without affecting the men¬ 
tal alertness of the patient. Because 
the medical and social problems of 
brain-injured children are so great and 
Suvren appears so promising in the 


easing of their difficLilties, Ave have pre¬ 
sented our experience and u^ant to en¬ 
courage other investigators to use this 
medication in the same syndrome. 

SUJIJIARY 

Forty hj^ierkinetic children Avith 
patterns of organic brain damage were 
treated Avith a neiv type of “mental 
drug,” SuA’ren. Dosage varied from 
100 to 250 mg. daily for periods of 3 
to 17 months. TAventy-three patients 
shoAved striking improvement in action 
and behaAuor. 

No significant toxic reactions or un- 
toAvard side effects Avere demonstrated. 

Our results indicate that SuATen is 
a safe and useful chemotherapeutic 
agent in the treatment of hyperactive 
children Avith brain damage. 
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Could It Have JJeen the Asiatic Variety? 

Epidemic Diphtheue Angina at Lima .—About the close of the month of July, 1851, an 
epidemic grippe appeared, and suddenly attacked the whole population of Lima, and was 
fatal, particularly to old people, in consequence of grave pneumonias Mhieli were developed in 
its course. The first cases were obscr^'cd from the middle to the twenty-four of July, and 
extended rapidly and simultaneously to all the inhabitants of this city, so that, during tlie 
height of the epidemic, the streets were deserted for ten or fifteen days. 

Reported in the Gaceta Medica db Lima, 
July 15, 1858. 




THE DIAGNOSIS OF ASTHMA IN INFANCY 

William P. Buffum, M.DA 
Proitdence, R. I. 


I T IS not nnusual to see a baby who 
wheezes repeatedly with respiratoiy 
infections. Some of these have no 
otlier signs of allergj', and, after study, 
no signs of any other condition which 
might cause the wheezing are found. 
The questions then come up: Is this 
astluna? Should we treat him as if it 
is? The discussion of this problem is 
the purpose of this paper. 

I should like to review some of the 
characteristics of asthma in infancy as 
seen in a study of my private patients. 
Seventy-nine patients vdth reeun'ent 
wheezing, seen before the age of 2 
years, have been followed for more 
than tv'o years. The records of these 
cases are not a fair sampling of those 
usually seen by a physician. During 
the first part of this period onlj’- the 
more severe eases were listed as asthma 
and the records of the milder ones 
were lost. During the last ten years 
I have also recorded the milder cases, 
but at this time the patients referred 
were doubtless more seriously affected 
than the average baby with asthma. 
Only scratch tests were made on most 
of these patients, and the intracuta- 
neous tests that were done are not 
used in this report. 

Tv'O deaths occurred among patients 
seen during this period. One patient 
was seen only three times, and four 
years later I had the report of her 
death; the cause of death was not 
clear. A 10-month-old baby who had 

•Address; 122 Waterman St 


Avheezing with respiratory infections, 
but no other signs of allergy, also 
died, apparently from an acute febrile 
disease. I did not see him in his 
terminal illness, but the autopsy was 
reported as showing bronchitis ivith 
some increase in eosinophils in the 
exudate around the bronchioles. 

Cystic fibrosis of the pancreas was 
found in one patient. This patient one 
year later developed a strongly positive 
test to ragweed, and was worse during 
the ragiveed season. This patient eii- 
dently has both fibrosis of the pan¬ 
creas and asthma. 

It was possible to demonstrate the 
allergic state in one group of 52 babies. 
Twenty-seven of these at some period 
showed atopic dermatitis, 34 had 
strongly positive scratch tests, 7 had 
obvious clinical response to exposure 
to some allergen, and 2 patients had 
many eosinophils in the nasal smear. 
These babies clearly suffered from 
asthma. 

The second group was composed of 
17 patients. These had no definite 
signs of the allergic state, but had 
suggestive signs, or what might be 
called circumstantial evidence. Thir¬ 
teen of these had respiratorj^ allergj^ 
in their immediate famil 3 ^, parents or 
siblings. Four others showed at least 
a 6 per cent eosinophilia in the blood. 

Ten patients formed the third 
group, and in these, except for recur¬ 
rent wheezing, there were no signs of 
alleig}’'. Asthma seems the logical 
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diagnosis, parti}’’ because the character 
and occurrence of the wheezing give 
the impression of tlie disease, and 
partly because treatment on the basis 
of allerg}’ was effective. These babies 
with mild wheezing attacks and no 
other signs of allergy seemed to have 
the disease in a mild form and under 
treatment did very well. 

It is interesting to compare the re¬ 
sults in the three groups. Of the first 
group, the 52 ivith demonstrable al¬ 
lergies, 31 (60 per cent) have bad 
some wheezing during the last year of 
observation. Tliis is not quite as bad 
as it sounds, as I believe that all arc 
living comparatively normal lives, 
carrying on at school or work How¬ 
ever, only 40 per cent of these patients 
are completely well. Of the second 
group of 17, with only circumstantial 
evidence of tlie allergic state, 12 (or 
70 per cent) were entirely well for 
the last year. Of the third group of 
10 with no signs of the allergic state, 
8 (80 per cent) were entirely well. 
Statistics on such small numbci’S arc 
hardly worth recording, but these 
figures at least do not contradict the 
idea that wheezing babies ■with no 
other signs of allergy have a milder 
foiTO of asthma. 

It is also evident that the more 
marked the evidences of allerg}', the 
worse the prognosis. Eighteen pa¬ 
tients who had eczema gave definite 
positive scratch tests. Of these, 13 
(72 per cent) are still sick, at least to 
the extent of doing some wheezing 
during the last year of observation. 
Nineteen babies had a scratch test 
strongly positive to egg and, of these 
19, all hut 2 had some wheezing dur¬ 
ing the last year. 

The records of the 6 most difficult 
cases in this series were studied. 


These patients now average 21 years 
of age, the }’oiingest is 11 and the old¬ 
est 33. I found that these diffieiilt-to- 
treat patients all bad eczema and they 
all had positive tests including a 
strong reaction to egg wlien first stud¬ 
ied in infancy. 

The number of positive skin tests 
tends to increase with advancing age. 
Of the patients with negative or doubt¬ 
ful scratch tests, about half of those 
who were retested a year later showed 
definite positives. Tliese latter te.sts 
were usuall}* positive to inhalants. 

A much more striking change was 
.shown in the patients who originally 
showed positive te.sts to foods. Witli 
these almost invariably the food-posi¬ 
tive tests diminished with succe.ssivc 
tests and the inhalant-positive tests 
appeared and increased. These pa¬ 
tients who react to foods appear to be 
better reactors, which probably repre¬ 
sents a greater susceptibility to sensi¬ 
tization. In general, the patients with 
many positive tests, and with strongly 
positive tests, have more severe symp¬ 
toms. 

It has been stated that, in general, 
astiima in the beginning shows itself 
in attaeijs, with complete clearing in 
the intciwals. This i.s not true in in¬ 
fancy. Almost half of my patients be¬ 
gan wtli what was apparently a re¬ 
spirator}’ infection, and then wheezed 
continuously for a period from one to 
several months. This is true in both 
the group with proved allergies and 
the group without any proved aller¬ 
gies. 

The important problem to be de¬ 
cided is the nature of the illness in 
babies with recurrent wheezing in 
whom no other pathologic condition 
can be found and in whom there are 
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no demonstrable allergies. In favor 
of the diagnosis of asthma are tlie fol¬ 
lowing points: 

1. The general symptomatology in 
babies with demonstrable allergies and 
in those without known allergies is 
the same, except that in the latter 
the cases tend to be milder. 

2. Tlie babies with at first no signs 
of allergy other than the wheezing not 
infrequently develop other signs wliilc 
under observation. It is not unusual 
to have a baby improve when in the 
hospital and become worse on return 
to his home, presumablj- because of 
environmental allergies. 

3. Allergj'- treatment, including con¬ 
trol of environment and the injection 
of vaccines, in most of these doubtful 
cases is .strikingly .successful. 

SUJtMARY 

Some of the characteristics of 
a.sthma in infancy are reviewed. The 


attacks of asthma commonly occur 
with respiratory infections, and in 
many babies occur only with such in¬ 
fections. 

More than half of these babies with 
recurrent wlieezing did not have defi¬ 
nitely positive scratch tests. 

The babies with positiA'e scratch 
tests and those vuth eczema usually 
had a more severe form of asthma 
than the others and the prognosis was 
poorer. Also, the more maiiced the 
signs of allergy, as shown by the num¬ 
ber and degree of the positive tests 
and as shown by the severity of the 
eczema, the more intractable the 
asthma was likely to be. 

The babies who had recurrent at¬ 
tacks of wheezing Avithout other signs 
of allergy probably suffered from 
asthma of a lesser degree of severity 
in which the allergies were not readily 
demonstrable. 


On Prcscrihing 

“Venturesome medication,” observes Dr. Hooker, “is captivating, especially to the 
young and enthusiastic practitioner; and the charm is enhanced by the occasional brilliant 
achievements with which it is attended. Many of those achievements, however, are only 
apparent, being erroneously attributed to the remedies, when they are really the result of 
nature’s efforts, and have been effected, perhaps, in spite of the agencies to which the credit 
is given. While the bold practitioner has this brilliant but often false show of success, 
the better results of the practice of the cautious physician commonly make but little display; 
yet, when he does attempt to produce decisive effects by his remedies, so definite is his aim, 
that the result may bo calculated upon almost w’ith certainty.” 

From a Prize Essay by Worthington Hooker, M.D.. 

New Haven. Publisiieu, Boston, 1857. 



WIDENED ROENTGENOGRAPHIC MEDIASTINAL SHADOW 
(TIIYjMTTS ?) AND ALLERGY IN CHILDHOOD 

Jerome Glaser, JI.D., Rochester, N. Y., Joseph L. Aponte, i\I.D,,* San Juan, 
Puerto Rico, and Percy Barsky, M.D., Winnipeg, Manitoba, Canada 


T he study of the general clmrac- 
teristics of the allergic infant and 
child is important, because, if it is 
suspected that allergic disease is likolj' 
to develop, appropriate prophylactic 
measures may be instituted.® Wald* 
bott and Anthony” in 1934 reported 
that in 30 children in -whom roent¬ 
genograms had shown what ;vas diag¬ 
nosed as an ‘^enlarged thymus,” a 
follow-up study revealed that 24 were 
amicted with an allergic disease and 
in 4 more such a diagnosis was ques¬ 
tionable. Later the same year, Turn- 
peer® also made the obsciwation that 
roentgen evidence of a widened 
mediastinal shadow, presumably in 
most instances indicating an enlarged 
thymus gland, occurred with signifi¬ 
cant frequency in children in associa¬ 
tion with allergic disease. However, 
he presented no statistical analysis of 
his series. Waldbott and Anthony” 
and Waldbott'® drew attention to 
similarities in the pathological find¬ 
ings between infants dying of ana¬ 
phylactic shock and infants reported 
to have died because of an “enlarged 
thymns. ” This suggested that so- 
called “thymic death” is actually 
death from anaphylactic shock. Carr® 
in 1945, in eases of so-called “thymic 

Prom the Department of Pediatrics of the 
University of Rochester School of Medicine 
and Dentlatrj' and the Pediatric Services of 
Genesee Hospital and the Strong Memorlal- 
Rochester Municipal Hospitals, Rochester, 
N. Y. 

'Fellow In Pediatric Allergj*. 


death,” noted the same tjTie of 
anatomical and cytological abnormali¬ 
ties as those previously described by 
these authois. In view of the fore¬ 
going, it was felt that, if an nnusually 
broad mediastinal sliadow on the 
roentgenogram could be interpreted 
as suggestive evidence tliat one was 
dealing with an allergic child or a 
child likely to develop allergies, at 
least one small facet might be added 
to the weight of evidence as to 
whether or not any given infant or 
young child might eventually develop 
.allergic disease. The opportunity for 
making such a study presented itself 
when Simpson and associates' began 
to investigate the late effects with 
respect to neoplastic disease in those 
infants who had received roentgen 
treatment in early infancy for what 
was thought to be a large thymus 
gland. 

It is important to remember that 
the great majority of children re¬ 
ported upon by Simpson and associ¬ 
ates were diagno.sed as suffering from 
thymic hyperplasia a number of years 
ago when almost any sudden death 
in early infancy of which the cause 
was not immediately obvious was 
attributed to asphyxia caused by an 
enlarged thymns gland. Probably 
the most complete study of this sirb- 
ject is that of Crotti.'* The signs and 
symptoms which led one to examine 
the thymus roentgcnographieally were 
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principally unusual respiratory ab¬ 
normalities such as variations in the 
rhythm of respiration, stridors, cyano¬ 
sis, choking, or any other form of 
dyspnea. Physicians and the lay 
public alike were very much con¬ 
cerned with this problem, and, in 
some hospitals, all newborn infants 
were routinely subjected to roentgen 
study for a large thymus gland and 
some physicians demanded this be¬ 
fore elective surgery in children. 

The concept that enlargement of 
the thymus gland maj’^ be associated 
with sudden death has always been 
received with skepticism by many 
students of this subject, but the report 
of the Status Lymphatieus Inve.stiga- 
tion Committee'^ in 1931 delivered 
the first really powerful blow to this 
conceiit. This Committee concluded 
that there was no real evidence that 
the thymus gland was responsible for 
occasional sudden death. This opin¬ 
ion is generallj^ accepted at the pres¬ 
ent time. It is not the purpose of 
this communication to discuss this 
subject further. Those interested are 
referred to the observations by 
Caffey,^ and the comprehensive studies 
and reviews by Adelson and Kinney' 
and others.'’ The pendulum in 
medicine, however, often swings from 
one extreme to the other until incon¬ 
trovertible facts are finally established. 
Until it is definitelj^ shown that 
angioedema of the thymus gland 
resulting in death because of pressure 
on the trachea or the vascular struc¬ 
tures at the base of the heart never 
occurs, we feel that an open mind 
should be kept vdth regard to this pos¬ 
sibility, even though it may be one of 
the most rare occurrences in medicine. 

Our material, which was gathered 
in the course of the study by Simpson 
and associates," consists of 614 new¬ 


born or very young infants in whom 
the diagnosis of thymic hyperplasia 
had been made by the roentgenogram. 
These eases were taken serially from 
files made available by radiologists 
and pediatricians of the eit 3 ' of 
Rochester, New York. The members 
of this group were treated by x-ray 
from tAvo to twenty-seven jmars prioi' 
to 1953. The controls consist of the 
untreated siblings, and the group as 
a whole ma.y be considered representa- 
th’o of the heterogenous population 
of a northern metropolitan American 
city. 

The information relating to the 
present health of these patients and 
their untreated sibling controls was 
obtained largelj’- from a questionnaire 
sent to the parents. When possible, 
the information was supplemented by 
ho.spital records. It Avas realized that 
the questionnaire method of folloAV- 
up has many pitfalls, so only three 
simple questions Avere asked. These 
concerned AA’hether or not the patient 
or a sibling had CAmr developed 
bronchial asthma, ha}’^ fcAmr, or ec¬ 
zema. No additional questions rela¬ 
tive to other possible allei’gic phe¬ 
nomena or other family histoiy of 
allerg3'- Avere posed, and the conclu¬ 
sions Avere based on the ansAvers to 
the questionnaire. 

The cases are summarized in Table 
I. Of the 614 children Avho had been 


Table I 


1 

NUMBER 

1 PER CEXT 

Total patients treated for 
‘ ‘ thymic enlargement ’ ’ 

614 


Patients wiio subse¬ 
quently dereloped al¬ 
lergic disease 

173 

28.2 

Total siblings of patients 
with “thymic enlarge¬ 
ment ’ ’ 

1,287 


Number of siblings 
who developed al- 

106 

8.2 


lergic disease 
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treated for wliat was diagnosed as 
an enlarged thymus gland, the follow¬ 
up study showed that 173, or 28.2 
per cent, were later afllictcd with one 
of the above-mentioned major allergic 
diseases. In the control group of 1,287 
siblings, only 8.2 per cent developed 
such allergic diseases. 

COJIMENT 

It seems fair to state, even thougli 
in most instances there were no 
roentgenograms in the sibling con¬ 
trol scries, that children who show 
broad mediastinal shadows roentgeno- 
graphically, udth or without symp¬ 
toms, wliicli were formerly attributed 
to an enlarged thymus gland, develop 
allergic disease significantly more 
frequently than children who cither 
do not show such a shadow or have 
had no such sjnnptoms. This brings 
up the intriguing possibility that 
symptoms formerly attributed to the 
presence of an enlarged thymus gland 
may in fact, in many instances, have 
been early symptoms of allergic dis¬ 
ease. This might, since the symptoms 
are respiratoiy in nature, be con¬ 
firmed by the finding of eosinophils 
in the postnasal smear or by the 
therapeutic trial of antiallergic meas¬ 
ures such as the use of sympathomi¬ 
metic drugs, antihistamines, elimina¬ 
tion diets, environmental control, etc. 
The so-called enlargement of the thy¬ 
mus gland may, also, in the allergic or 
potentially allergic child, be merely a 
part of the general lymphoid hjT)er- 
plasia, which characteristically occurs 
in many allergic children, particularly 
as regards the tonsils and adenoids. 

CONCLUSIONS 

The presence of an unusually broad 
mediastinal shadow presumably due 


to the presence of an enlarged thymus 
gland or the presence of respiratory 
symptoms which could conceivably 
be attributed to the presence of an 
enlarged tliymus gland is reasonable 
presumptive evidence that such a 
child is more likely to develop sub¬ 
sequent allergic disease than a child 
wlio does not present such findings. 
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GROUP SESSIONS FOR PARENTS OF CHILDREN WITH EPILEPSY 

Gaston J. Batjs, M.D., L. LaVergne Letson, M.A., and Edith Russell, R.S.W. 

Los Angeles, Calif. 


T he need for a consistent and or¬ 
ganized educational program for 
parents of children Avith epilepsy has 
been recognized for some time. The 
children and parents seen h.A'’ the psy¬ 
chologist in the Psjmhiatric Clinic as a 
part of the integrated service of the 
Clinic focused attention upon this need. 
The Jerry Price Seizure Clinic of the 
Los Angeles Childrens Hospital insti¬ 
tuted a program of orientation for par¬ 
ents of children Avith epilepsy by means 
of group sessions in March, 1955. Tliis 
program is believed to be original and 
the first to be described in this coun¬ 
try. Its success and the parent re¬ 
sponse have been encouraging. We 
are reporting the outline of the ses¬ 
sions in the hope that such a program, 
or similar group sessions, might be use¬ 
ful in other clinics. 


The primary aim of the group ses¬ 
sions is the correction of prejudice and 
misunderstanding, and the relief of 
tension in the parents of children Avith 
epilepsy, Avhich is an important part 
of the over-all therapy. Prior to the 
institution of group sessions, this func¬ 
tion Avas handled by the physician dur¬ 
ing the clinic visits. Epilepsy and the 
principles of its treatment Avere ex¬ 
plained. 

The social Avorker Avorked Avith some 
of the parents at the request of the 
physician and the psychologist. The 


From the Jerr.v Price Seizure Clinic and 
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psychologist’s role Avas limited to see¬ 
ing those parents referred to the Psy¬ 
chiatric Clinic by the physician for 
emotional or intellectual evaluation. 
In some instances, this Avas folloAved 
by therapy sessions Avith the psycholo¬ 
gist. 

The frequency and consistency of 
questions and problems presented by 
the parents relative to the care of such 
children became apparent to the mem¬ 
bers of the clinic. The presence or 
absence of serious emotional or intel¬ 
lectual disturbances in the child did 
not infiuence the parent’s primary con¬ 
cerns. Parents Avere noted to have 
concepts of a child’s illness clouded by 
misunderstanding after as much as 
tAvo years’ attendance in the clinic. 
It Avas concluded that this phase of 
the medical care Avas obAuously Aveak. 

The success of group therapy in 
other fields encouraged us to feel that 
the technique might be applied to this 
problem. The concept of group ses¬ 
sions Avas suggested hy the psycholo¬ 
gist Avho is a regular member of the 
Seizure Clinic staff. 

In order that epilepsy might remain 
the primary subject, it Avas elected to 
exclude those parents Avhose children 
had, in addition, cerebral palsy, blind¬ 
ness, severe hearing deficiency, dia¬ 
betes, marked mental retardation, or 
other gross disorders. It Avas felt that 
the group discussions Avould become 
too complex if such additional condi¬ 
tions Avere brought up by the parents. 
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There is particular reason to avoid the 
suggested association of mental retar¬ 
dation and epilepsy to the parent of a 
child -with average intelligence. 

OUTLINE OF GROUP SESSIONS 

After some experimentation, the fol¬ 
lowing procedure was adopted. Ex¬ 
cluding the parents of children with 
the ahovc-mentioned additional prob¬ 
lems, the parents of all new patients 
to the Seizure Clinic are interviewed 
by the social -worker after the first 
visit with the doctor. At this time 
the orientation course is outlined and 
the importance of regular attendance 
for the sake of continuity is empha¬ 
sized. Transportation, “sitter,*’ and 
working time problems may be in¬ 
volved. If these things can be ar¬ 
ranged, an appointment is made for the 
next available scries of sessions. 

The course consists of five weekly 
meetings, lasting from one to one and 
onc-half hours. Registration is limited 
so that the parents of no more than 
eight children participate. The at¬ 
mosphere is that of round-table dis¬ 
cussion with questions and interrup¬ 
tions welcomed. At the first two ses¬ 
sions, one of the clinic physicians, a 
pediatrician as well as an epilcptolo- 
gist, speaks on the medical aspects of 
epilepsy. At the next two sessions, 
the psychologist discusses the manage¬ 
ment of the child, the emphasis being 
on the child rather than on epilepsy. 
The focus of the last session is the 
relationship of the child -Nvithin the 
total family group and the community, 
with the social worker leading the dis¬ 
cussion. The psychologist and the so¬ 
cial worker arc present at all the ses¬ 
sions and have the opportunity to ob 
serve those parents who may benefit 
from additional help on an individual 
basis. 


To encourage the tliorougli partici¬ 
pation of the parents, all distracting 
factors arc eliminated. Observers arc 
excluded, as arc the children. It is 
dcsiiublc to keep the situation from re¬ 
verting to that of the clinic visit or 
lecture room. 

First and Second Sessions .—At the 
first two meetings of the group ses¬ 
sions, conducted by one of the clinic 
Xdiysicians, the primary purpose is to 
introduce the jiarent to tlie clinic and 
to give him reliable information con¬ 
cerning epilepsy and its treatment. A 
brief doseriptioii of epilepsy and its 
treatment is outlined. The diagnostic 
devices and techniques used in arriv¬ 
ing at this diagnosis arc explained to 
tlic parents and their questions are an¬ 
swered. The different kinds of sei¬ 
zures, their frequency and duration 
are described. The principles of medi¬ 
cation and treatment are discussed. 
That these medications are not liabit 
forming is emphasized especially. The 
parents are instructed in the care of 
the child during convulsions. 

Parents are encouraged to ask ques¬ 
tions -whenever they desire. Recurring 
questions relative to specific aspect.s 
of epilepsy will indicate the need for 
further discussion of particular prob¬ 
lems. Typical questions whicli indi¬ 
cate the primarj’^ concerns of parents 
arc as follows: To what extent should 
physical activity of the child be cur¬ 
tailed? Will the child die in a con¬ 
vulsion ? Will he recover ? Is epilepsy 
hereditary? AVill the con\mlsions 
cause heart damage? Will they lead 
to nervous or mental illness? What 
adverse effects, if any, may he expected 
from the medication ? 

In the informal discussions it is felt 
the parent obtains a clearer conception 
of the problem. Through accurate 
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specific knowledge he rids himself, to 
some extent, of prejudices and miscon¬ 
ceptions associated with epilepsy, and 
gets practical help in learning to care 
for the ehild. That he is able to share 
his problems -with others in some meas¬ 
ure gives the parent support at an im¬ 
portant time, that is, when treatment 
of the child is being instituted and the 
parent is adjusting to the care of the 
child with this condition. The gi-oup 
sessions with the physician are essen¬ 
tially factual and informative. 

Third and Fourth Sessimis .—The 
psychologist introduces a new phase 
in parent education and therapy in the 
third and fourth group sessions. Practi¬ 
cal and specific advice on management 
problems are considered. These two 
sessions also serve as a screening de¬ 
vice for disturbed family situations 
that could be handled more effectively 
early in the patient contact with the 
clinic. The parent is given the oppor¬ 
tunity to ventilate his feelings in the 
group sessions, and he is then encour¬ 
aged to examine them. Criticism or 
support from other parents has a salu¬ 
tary effect upon the parent. The psy¬ 
chologist structures these sessions ac¬ 
cording to the needs of the group. 

Two major concerns are consistently 
apparent in the sessions with the psy¬ 
chologist. Discipline is the primary 
problem of these parents. Parental 
insecurity and uncertainty are fre¬ 
quently apparent relative to control 
of the child’s behavior, especially when 
administration of discipline appears 
to precipitate a seizure. Discipline is 
discussed in its general aspects. The 
parent is encouraged to ask questions 
about Ids particular situation. He can 
thus present his feelings and attitudes 
to the psychologist who, with the aid 
of the group, works at making him feel 


more comfortable with the idea of dis¬ 
cipline. He is made more aware of 
feelings he may have which interfere 
with discipline. Attitudes are sub¬ 
ject to critical inspection and all mem¬ 
bers of the group are invited to partici¬ 
pate in this procedure. 

The second most important problem 
is behavior, normal and abnormal. 

Parents of children with epilepsy 
are sensitive to w'hat they thinlc might 
bo a deviation from the normal. An at¬ 
tempt is made to point out reasons for 
a child’s behavior other than the fact 
that he has seizures. The object is to 
allow the parent to accept the idea of 
individual behavior as a rational part 
of the growth process in every ehild, 
including his own. 

Another subject that generallj' needs 
discussion is the parent’s attitudes and 
emotional conflicts about epilepsy. The 
objective atmosphere of discussion and 
criticism aids the parent in attaining 
perspective necessary to free himself 
of unhealthy attitudes. Eelieved of 
these he will be able to offer the child 
increased emotional support. 

Other topics discussed are the fear 
of convulsions, overprotectiveness, and 
relations of the child with other chil¬ 
dren in the famity. The child’s emo¬ 
tional development is largely a result 
of the emotional relationships he has 
within the family, and this is stressed 
to the parents. The goal of the group 
sessions with the psychologist is to help 
the parent accept the problem of his 
child’s having epilepsy more intelli¬ 
gently and objectively. The parent 
will then be able to give him the neces¬ 
sary emotional support and special 
care that this particular problem pre¬ 
sents. 

Fifth Session .—^The social worker 
conducts the fifth and final session of 
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the group sessions which is concerned 
u-ith total family life and social ad¬ 
justments. At this meeting the par¬ 
ents are given suggestions about 
interpreting the term “epilepsy” to 
relatives, neighbors, and friends. In¬ 
formation is given about available re¬ 
sources of the community, public 
school programs, camp facilities, and 
community groups interested primar¬ 
ily in epilepsy. At the conclusion of 
this session, parents are given a bro¬ 
chure to take home. 

The brochure is written in nontech¬ 
nical language and is a summary of 
much of the medical and psychological 
information covered during the group 
sessions. It was compiled on the basis 
of typical parent questious and con¬ 
cerns that had been observed and re¬ 
corded during the first year of group 
sessions. The parent is encouraged to 
read it and to bring back to the clinic 
further questions be may have. The 
continuing interest and help of the 
Social Sendee Department is empha¬ 
sized to the parents for any future 
problems they may have. 

SUMIIABY 

1. At the Jerry Price Seizure Clinic 
of the Los Angeles Childrens Hospital, 
the need for a consistent and organized 
educational program for parents of 
children with epilepsy was recognized. 
Customary clinic visits with the doctor 
were inadequate for this purpose. 
Courses of group sessions were initi¬ 
ated. This procedure has been carried 
out for two years and has been found 
effective in its original aims. 


2. It is felt that the parents of chil¬ 
dren with epilepsy are able through 
the group sessions to correct their mis¬ 
understandings and prejudices and 
relieve their tensions to some e-vtent. 

3. The course is divided into five 
sessions and attendance is limited to 
the parents of eight children. The first 
two sessions arc conducted by a phy¬ 
sician who is also an epilcptologist. At 
thc.se sessions the physician deals with 
essentially factual and informative ma¬ 
terial. He encourages the parents to 
ask questions and answers them in¬ 
formally. Group discussions are em¬ 
phasized. 

4. The ne.vt two sessions are con¬ 
ducted 1)3'' the psychologist. The two 
most frequently discussed problems 
are discipline and behavior. Through 
discussion and ventilation the parents 
are helped to accept the problem of 
the child with epilepsy more intelli¬ 
gently and objectively, resulting in 
increased emotional support for the 
child. 

5. The final session is conducted by 
the social worker, who focuses atten¬ 
tion upon the child’s social relation¬ 
ship and informs the parent of the fa¬ 
cilities and services available to them 
for help with the child. The contin¬ 
uing interest of the Social Service De¬ 
partment in any future problems that 
may arise is likewise emphasized. 

6. It is believed, after a period of 
more than two years, that the group 
sessions for parents of children with 
epilcps 3 ' are of material aid and have 
fulfilled the objectives for which they 
were designed. 



THE TRACE ELEMENT SELENIUM AND ITS INFLUENCE ON DENTAL 

CARIES SUSCEPTIBILITY 

D. M. Hadjimarkos, D.D.S., M.S.D., M.P.H., and Carl AY. Bonhorst, Ph.D. 

Portland, Ore. 


R esearch concerning tlie influ¬ 
ence of trace elements on the sus¬ 
ceptibility to dental caries has been 
mainly confined to the study of fluo¬ 
rine. For the past several years, a 
great number of studies have appeared 
in the literature on the different as¬ 
pects of the fluorine-dental caries re¬ 
lationship. As a result of this, fluo¬ 
ridation of communal water supplies 
has been accepted as an effective and 
safe public health measure for the 
partial protection against dental 
caries.^ Plowever, the possibility that 
other trace elements may play a role, 
beneficial or harmful, on the degree of 
susceptibility to dental caries observed 
among different population groups has 
not received adequate attention by re¬ 
search workers. That this area pre¬ 
sents a promising field for investiga¬ 
tion has been indicated from stud¬ 
ies conducted with experimental ani- 
mals.=-^ 


The employment of the epidemiologi¬ 
cal principles and techniques for the 
stiidj'^ of dental caries has been recog¬ 
nized as an effective research tool.®’ ® 
During the last few years, a number 
of regional epidemiological studies on 
dental caries were conducted in Oregon 


From the Department of Public Health, 
University of Oregon Dental School, and the 
Department of Chemistry, University of Port¬ 
land. 

•This study was aided by a contract be¬ 
tween the Office of Naval Research, Depart¬ 
ment of the Navj’, and the University of 
Oregon Dental School, NRlSO-047. 


among native-born and -reared eliil- 
dren. These investigations were un¬ 
dertaken in 10 counties located east 
and west of the Cascade Mountain 
Range, whicli divides the state of Ore¬ 
gon into two distinct areas from the 
point of climatologj', agriculture, and 
topography. Furthermore, it is known 
tJiat the fluoride content of most of 
the public water supplies of Oregon 
is negligible.'^ Dental examinations 
were given to 2,069 children between 
the ages of 14 and 16 years who were 
boi’n and had lived continuously in 
their respective counties. All exami¬ 
nations were performed by one exam¬ 
iner (D. M. H.), a fact which adds uni¬ 
formity to tlie collected data. A com¬ 
plete picture of the results of these 
studies has been presented in the latest 
article of this series published re¬ 
cently.® 

One of the outstanding findings of 
our epidemiological investigations was 
the existence of a direct relationship 
between urinary selenium concentra¬ 
tion and dental caries prevalence.® 
The results obtained indicated that the 
trace element selenium may render the 
teeth more susceptible to dental caries 
attack. Thus, for the first time, evi¬ 
dence was presented suggesting that a 
trace element, selenium, ma}^ be re¬ 
sponsible for increasing caries sus¬ 
ceptibility. In view of the above, it 
was deemed advisable to undertake 
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further research for the purpose of 
eliciting additional knowledge on the 
selenium-dental caries relationship. 
This paper gives the results of a sec¬ 
ond study conducted among Oregon 
school children on the association be¬ 
tween urinarj’ selenium concentration 
and caries prevalence. 

METHODS AND RESULT.S 

The present investigation on the 
selenium-dental caries relationship was 
undertaken among school children liv¬ 
ing in the counties of Jackson and 
Josephine of the Southern Oregon 
Region. The results of a recent epi¬ 
demiological study, published else¬ 
where,^" revealed that children 14 to 
16 years of age born and reared in the 
above-mentioned two counties showed 
a high degree of susceptibility to dental 
caries. Jloreover, the caries experience 
among the subjects of both counties 
was found to be similar, that is, 13,4 
D.IM.F.* teeth per child in Jackson 
county and 14.4 D.M.F. teeth per child 
in Josephine county.* 

For the purposes of our study, 24- 
hour urine specimens were collected 
from white male high school cliildrcn 
who were continuous residents in each 
of the two countie.s. Experimental 
work with laboratory animals lias 
shown that a definite relationship cx- 
i.sts between the amount of selenium 
ingested and the excretion level of this 
trace element in the urineJ^ 

Altogether, 79 urine specimens were 
collected from both comities. Of these, 
33 belonged to children attending the 
high school of Sledford, county seat of 
Jackson county. The remaining 46 
were collected from boys attending tlic 
high school of Cave Junction. This 
school serves families from a rural area 

•The symbol D M.F. denotes the number 
Of teeth which ^re Decayed, Mlsslnp, FUled. 


in Josephine county. The selection of 
children for inclusion in the study 
was done by the principals of the par¬ 
ticipating high schools, and it was 
based on their jicrsonal knowledge re¬ 
garding each subject's cooperation and 
reliability. 

Each boy participating in the .study 
was given a one-half gallon IMason jar, 
and was asked to take it homo for col¬ 
lection of a 24-hoiir urine specimen 
during the week end. In addition, the 
subjects were given verbal and written 
instructions for the proper collection 
of tbc urine specimens. 

In the determination of urinary 
solcniuin the procedures of our first 
study were followed for digestion, 
distillation, and precipitation of sele¬ 
nium.® Subsequently, the method of 
Coleman and IVIcCrosky was followed 
with minor modifications.^*^ The sele¬ 
nium was filtered, washed, and the 
small filtering tubes ^Ye^e transferred 
to side-arm test tubes. The selenium 
was then dissolved in 3 ml. of 0.05 per 
cent bromine in 30 per cent bydro- 
bromic acid and washed into the test 
lube witli 5 ml. water. Excess bromine 
was reacted with phenol and the selc- 
nioiis acid titrated with O.OOl N thio¬ 
sulfate and iodine. 

The distribution of urinary selenium 
concentrations among the children in¬ 
cluded in the present study is given 
in Table I. The results of the analyses 
revealed that selenium was pre.sent in 
all the urine specimens collected from 
the .subjects of both countje.s. The 
mean urinary selenium concentration 
of children living in Jackson countj' 
was found to bo 0.074 p.p.m. and that 
of subjects in Josephine county 0.076 
p.p.m. These values arc regarded as 
being of considerable magnitude and 
show a definite selenium intake. 
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Table I. Distribution of Urinary Selenium Concentration Among Children Living 
IN Jackson and Josephine Counties of Oregon 


JACKSON COUNTY | 

1 JOSEPHINE COUNTY 

SE (P.P.M.) 

NUMBER OP 
SUBJECTS 

SB (p.p.m.) 

NUMBER OP 
SUBJECTS 

0 - 0.019 

3 

0 - 0.019 

2 

0.020 - 0.039 

6 

0.020 - 0.039 

3 

0.040-0.059 

4 

0.040-0.059 

10 

0.060-0.079 

6 

0.060-0.079 

13 

0.080-0.099 

6 

0.080 - 0.099 

8 

0.100-0.119 

5 

0.100 - 0.119 

6 

0.120 - 0.139 

1 

0.120-0.139 

3 

0.140-0.159 

1 

0.140-0.159 

0 

0.160-0.179 

0 

0.160-0.179 

1 

0.180-0.199 

1 

0.180-0.199 

0 

Mean 0.074 + 0.007* 


Mean 0.076 ±0.005* 



•standard error of the mean. 


It is of interest to note that the mean 
values of urinary selenium excretion 
among the children of both counties 
are similar. As it was indicated 
above, the dental caries experience 
(mean D.M.F. teeth) of children in the 
counties of Jackson and Josephine was 
also found to be similar. In addition, 
the percentage of subjects in Jackson 
and Josephine counties with values of 
urinary selenium excretion above 0.100 
p.p.m. is about the same, 24 per cent 
and 22 per cent, respectively. It thus 
appears that high prevalence of dental 
caries is associated with high values 
of urinary selenium excretion. 

DISCUSSION 

The results of the present investiga¬ 
tion, together with those of our first 
study, among Oregon school children 
on the selenium-dental caries relation¬ 
ship provide data which suggest the 
possibility that this trace element may 
be responsible for increasing caries 
susceptibility. 

Interest in the trace element sele¬ 
nium by research workers is of rela¬ 
tively recent origin. Selenium became 
the subject of extensive investigation 
since it was discovered in the early 
thirties to be responsible for livestock 
poisoning in a number of western 


states. The possible ill effects of sele¬ 
nium intoxication on population groups 
have been largely unexplored. How¬ 
ever, the hazards to health from the 
continuous daily ingestion of small 
amounts of selenium have been recog¬ 
nized. Selenium is considered to be a 
normal constituent of the soil and is 
absorbed by all vegetation at least in 
minute amounts. A number of investi¬ 
gations regarding the selenium sources 
in seleniferous areas revealed the pres¬ 
ence of this element in vegetables, 
cereal grains, foods of animal origin, 
and water.’^ Since selenium is widely 
distributed in nature, it is normally 
present in enamel in small amounts.’’ 

In recent years, Lemley’“ and Lem- 
ley and MerrjTnan’® reported on a 
number of eases of selenium poisoning 
in human beings that apparently re¬ 
sulted from the daily ingestion of foods 
groivn in seleniferous areas. In one 
of their patients the presence in his 
urine of about 0.040 p.p.m. of selenium 
was considered to be evidence of sele¬ 
nium poisoning. In view of the above, 
it is of interest to note that in the 
present study values of urinary sele¬ 
nium excretion of 0.040 p.p.m. and 
higher were found in the majority of 
the subjects (Table I). However, it 
should be mentioned that at the present 
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time no adequate information is avail¬ 
able regarding levels of urinary sele¬ 
nium excretion indicative of selenium 
poisoning. 

The possible rclationslup between 
selenium and dental caries suscepti¬ 
bility has not been investigated ade¬ 
quately. Smith and his co-workei*s 
conducted two field sinwcys among 
people residing in certain selenifcrons 
regions in an attempt to discover symp¬ 
toms of disease assoeiated with sele¬ 
nium poisoning.”* They found that 
“bad teeth, varying from marked dis¬ 
coloration through all stages of dccay’^ 
was one of the most frequent signs of 
ill health among the people examined. 
Dogs treated witli two goitrogenic com- 
pounds, selenium and tliiouracil, 
showed structural changes in their 
dentition and jaws.^'-’ Wlieatcroft and 
collaborators-® investigated the effects 
of selenium on the dentition of white 
rats. Selenium was given intraperi- 
toneally to three groups of rats at 
daily doses of 1 mg., 0.5 mg., and 0.2 
mg. per kilogram of body weight to¬ 
gether Avith a catiogonic diet. At the 
end of the experimental period they 
observ’cd a trend toward an increase 
of caries incidence among the animals 
receiving the most selenium. 

It thus appears that in a manner as 
yet unknown the trace element sele¬ 
nium may be a factor contributing to¬ 
ward an ineroased susceptibility to 
dental caries. Undoubtedly, a number 
of additional studies with experimen¬ 
tal animals and human beings arc 
necessary, not only for confirmation of 
the relationship suggested liere but 
also for an understanding of the exact 
mechanism through Avhich selenium 
may exert its harmful effects on teeth. 

SUMJIARY 

An investigation of the possible re¬ 
lationship between the trace element 


selenium and the degree of suscepti¬ 
bility to dental caries was conducted 
among Oregon school children. 

The findings of tlic present investi¬ 
gation, as Avell as those obtained from 
our finst study, indicate that selenium 
may be a factor responsible for in¬ 
creasing the susceptibility to dental 
caries attack. 
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The Composition of Breast Milh 

An infant three months old will take from forty-eight to sixty-four fluidounces daily in 
six or eight half-pint doses. During the first year therefore he will take from 1000 to 1300 
lbs. 

What is the composition of this milk? Without entering this long and tedious details, 
it may be simply said that by the latest and apparently the most exact analysis, its composi¬ 
tion is:— 


{ Butter 
Casein 
Sugar 
Water 


20.76 

14.34 

75.02 

889.88 


1000 lbs. 
therefore 
contain 


Butter 20.76 lbs. 

Casein 14.34 ‘ ‘ 

Sugar 75.02 “ 

Water 889.88 “ 


1300 lbs. 
therefore 
contain 


f Butter 27 lbs. 

J Casein 18% 

I Sugar 97% 

L Water 1157 


In 1000 lbs. of milk there are 1.6238 lbs. of salts, or 26 ounces, of which 0.5736 lb., or 
9 ounces, are phosphate of lime. 

In 1,300 lbs. of milk the salts amount to 2.1 lbs., or 33% ounces, of whicli 12 ounces 
are phosphate of lime. 

It thus appears that, during the first year, the child receives from 110 to 143 pounds 
of dry solids. He may thus readily gain 15 or 20 pounds in weiglit (implying less than three 
pounds of dry solids), and yet have a large residue, from 107 to 140 pounds, to bo expended 
in the production of heat and in the activity of an energetic vitality. A child thus nourished 
can make teeth and bone without difficulty; his functional activity need never be suspended 
for want of material; atmospheric changes may be successfully resisted, and zymotic diseases 
will have little power. 

CuMsiiNG, Wji. Henry: On Natural and Artificial Lactation, 
Am. Journal of Medical Sciences, Vol. 36, 1858. 



TESTOSTERONE-INDUCED FEMALE PSEUDOHERJIAPIIRODISJ! 

Arnold P. Gold, JI.D., and Alfred F. Michael, Jr., M.D. 
Cincinnati, Ohio 


S INCE Wilkin-s and his group* es¬ 
tablished clinical and laboratory 
evidence that cortisone suppresses tiic 
signs and sj-mptoms of congenital 
adrenal hyperplasia, a great deal of 
study lias resulted in increased under¬ 
standing of hermaphrodism. 

Female pscudoherinnphrodism is 
characterized bj* an enlarged penislike 
clitoris, partial or complete fusion of 
the labia majora in the midllnc, and 
a tirogenital sinus. DilTcrentiation be¬ 
tween congenital adrenal hyiicrplasia 
and the nonadrenal forms of pscudo- 
Iicrmaphrodism cannot bo made on 
e.vaminatiou of the external genitals. 
The distinction is made by the demon¬ 
stration of excessive androgen produc¬ 
tion in congenital adrenal hyperplasia 
as evidenced by elevation of the level 
of 17-kctosteroids and prognanctriol in 
the urine. 

Patients witli nonadrcnal female 
pseudohermaphrodism have normal 
plasma and uriiiaiy 17-kctostcroids 
and tlie absence of no abnormal (pianti- 
lics of prcgnanctviol in the urine, and 
at puberty have normal female sexual 
maturation with menstruation. A to¬ 
tal of 14 cases have been described in 
the literature. In 2 cases*’ ^ the in¬ 
fants were born to mothers with ar- 
rhenoblastomas, and it appears that 
the virilization was a consequence of 
exce.ssive androgen secretion by the 
neoplasm. Recently Gninwaldt and 

Prom the Children’s Hospital. Cincinnati. 
Ohio, and the Department of Pediatrics of 
the University of Cincinnati College of Medi¬ 
cine. 


Rates* and Unylcs and Nolan® have 
reported 2 eases of testostcrone-in- 
dneed female psondohermuphrodism 
which is .similar in many respects to 
the case to be described. The etiology 
of the masenlinization in the other 
oases is not known. 

This report deals with a ease of fe¬ 
male pseudohermaplirodism which we 
beUeve was induced by the adminis¬ 
tration of te.stostcrone to the mother 
during the first trimester of preg¬ 
nancy. It is the purpose of this paper 
to emphasize tlie danger of testoster¬ 
one administration during the child- 
bearing period. 

CASE REPORT 

Hisfonf.—K. C. (CH No. 113941), 
born July 3. 1957, was admitted to 
the Children’s Hospital on Aug. 8, 
1957, at 36 days of age. The mother’s 
nrcnatal course was characterized by 
low back pain and an orthopedic sur¬ 
geon was consulted during the first 
weeks of pregnancy. X-ray examina¬ 
tion showed some decrease in mineral¬ 
ization of the vertebrae. After ap¬ 
proximately six weeks of pregnancy, 
the mother was given orally 30 mg. of 
methyitestosterone and 3.75 mg. of 
Preinarin daily. This medication was 
administered for a total of six weeks 
between the .seventh and fourteenth 
weeks of gestation. The mother, there¬ 
fore, received a total of 1.26 Gm. of 
methyitestosterone during the first tri¬ 
mester of pregnancy. The remainder 
of the pregnancy was uneventful ex¬ 
cept for the fact that during tlio 
fourth month the mother fainted, 
pulling a washtub on her abdomen. 


279 



280 


THE JOURNAL OF FEDIATKICS 


Because of the temporary absence of 
fetal heart tones, she was hospitalized 
for a two-day period. 

The delivery was normal and the 
patient weighed 8 pounds at birth. 
Except for the absence of testes, the 
genitals had a normal male appear¬ 
ance. The infant was noted to have 
a large abdominal mass and after un¬ 
successful catheterization a c 3 "stotomy 
was performed at 2 hours of age; at 
this time, a double cj'stic cavity was 
entered and a biopsy taken. The an¬ 
terior cavity eorrtained urine; when 
this was decompressed, the posterior 
cavity bulged forrvard. This con¬ 
tained a mucinous fluid. Biop.sy from 


established per urethra. The infant 
was discharged from the hospital at 
10 days of age, but was readmitted at 
26 daj^s of age with the clinical pic¬ 
tures of a urinarj’- tract infection. 
“She” was then transferred to the 
Children’s Hospital. 

Physical Examination .—i t h the 
exception of the external genitals and 
a well-healed suprapubic scar, physical 
examination was essentiall 3 ^ normal. 
Examination of the genitals (Fig. 1,A 
and B) showed a phallixs measuring 
approximate^" 2 cm. in length, with 
a small central meatus. The corpora 
of the phallus were felt at the base. 



A. B. 

Fig. 1.—A, Appearance of external genitals. B, Appearance of external genitals. Note catheter 

in penile urethra. 


the posterior cystic cavity revealed 
squamous epithelium consistent with 
vaginal mucosa. On the fourth da 3 " 
of life a C3"stogram was performed; 
during the procedure a membrane bal¬ 
looned through the urethral meatus 
which presented at the tip of the phal¬ 
lus This membrane ruptured spon¬ 
taneously and urinary drainage was 


The labia were fused in the midline 
and had a scrotumlike appearance. 
No gonads could be palpated within 
the scotum or in the inguinal canal. 

Laboratory Findings .—The h e m o- 
gram was essentially normal. Re¬ 
peated urinalysis showed albumin in 
amounts up to 4 plus and many white 
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FJj;. 2.—InUlal "cystofjvrvm," :\nteropostc- 
rior projection. Appearance of double blad¬ 
der shnulnted by distended bladder and va¬ 
gina. 


Fig. 3. 



Fig. 4. 


A. 



r.. 

Pig. 5.—A and B, Spot films showing 
reciprocally varying stages of distention of 
bladder (anterior), and vagina (posterior) 
during spontaneous emptying from one Into 
the other, 

blood cells. Urine cultures grew 
Acrobacter acrogencs, Pseudomonas 
aeruginosa, and Proteus mirahilis. 


Fig. 3.—Spot film during filling of bladder 
under fluoroscopic control (lateral projec¬ 
tion). The catheter has entered a normally 
located bladder, which Is distended by con¬ 
trast substance. Note the clear space be¬ 
tween the posterior border of the bladder 
density and the vertebral column. 
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Routine cliemistry determinations were 
within normal limits. 

Twenty-four-hour urinary IT-keto- 
steroids on two occasions were 1.1 and 
1.5 mg. and the IT-hj^droxycorticoids 
were 6.3 mg. Repeat studies in an¬ 
other laboratoiy showed 0.18 mg. 
17-ketosteroids and less than 0.1 
mg. pregnanetriol per 24 hours.* 
White blood cells and buccal smears 
indicated that the patient was of the 
female genetic sex. An excretory uro¬ 
gram was interpreted as indicating a 


nary tract infection and had a com¬ 
plete clinical and laboratory cure. 

Exploratory laparotomy (Fig. 6.) 
di.sclosed a dilated bladder and vagina 
communicating witli a urogenital 
sinus. At the apex of the vagina there 
were an infantile uterus, tubes, and 
cystic ovaries. Biopsj’ specimens 
taken from each ovarj’- showed im¬ 
mature ovaries with follicle cysts. A 
partial cystectomy and plastic re¬ 
construction of the urethra were per¬ 
formed. 



mild obstructive uropathy with hy¬ 
droureter and hydronephrosis on the 
left. A ej^stogram (Pigs. 2, 3, 4, and 
5A and B) showed the presence of 
two large communicating chambers; 
these were interpreted as an anterior 
urinary bladder and a posterior va¬ 
gina opening into a urogenital sinus. 
A sunmy of multiple ossification cen¬ 
ters® showed normal bone age. 

Eospital Course .—The patient was 
given multiple antibiotics for the uii- 


•Conflrmatorv determinations were per¬ 
formed by Dr. Alfred Bongiovanni. Children’s 
Hospital of Philadelphia, During- the im¬ 
mediate neonatal period the normal urinarj- 
output of 17 -ketosteroids is 1.2 to 2.d mg. 
ner dav and this decreases to 0.5 mg. per 
dav bv'the end of the first month of life. 
The normal 24 hour urinary e.ycretion of h- 
liydroxvcorticoids is 3.3 to 9.3 mg. and preg¬ 
nanetriol is found in trace amounts. 


Following these studies, the sex of 
rearing was changed to female and a 
clitorectomy and plastic reconstruction 
of the vagina are planned for some 
future date. 

DISCUSSION 

Testosterone administered to the 
mother during the first trimester of 
pregnancy appears to be the under- 
Ijdng cause of female pseudohermaph- 
rodism in this patient. 

Until reeentlj^ there had been no ad¬ 
equate explanation for the pathogene¬ 
sis of nonadrenal pseudohermaphro- 
dism. Willdns' theorized that some 
masculinizing agent must be present 
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during f!ie critical period when the 
external genitals were differentiating, 
lie felt tliat one possible explanation 
was tlie temporary overactivity of the 
fetal adrenal -which was s-uhsequently 
normal at birth. The critical period 
is during the second and third months 
of fetal development, for by the four¬ 
teenth week the penile urethra has 
closed as far as the glans.' This hy¬ 
pothesis was rejected h.v Perloff and 
as.sociatcs'’ because it failed to e.xplain 
the renal anomalies in their patient. 
In the patient described in this paper, 
the associated renal anomalies ean be 
explained on the basis of mechanical 
obstruction by the enlarged bladder 
and vagina. 

As further evidence that androgenic 
products can produce female pseudo- 
hermaphrodism, Greene and co-work¬ 
ers” have shown that administration 
of androgenic hormones to pregnant 
animals will produce genital anoma¬ 
lies in the offspring closely resembling 
those seen in this patient. Experi¬ 
mentally the production of these 
anomalies was dependent upon the 
period of gestation and the amount of 
androgenic substance given. It has 
been shown that the androgenic mani¬ 
festations are limited to the external 
genitals without apparent effect on the 
ovaries, tubes, and uterus. 

Since testosterone and related prod¬ 
ucts are used extensively in clinical 
medicine, the possible danger arising 


from its use during the childbearing 
age should be carefully weighed. 

We wish to thank Dr. A. A. Weech and 
Dr. F. N. Silverman for their helpful sug¬ 
gestions and encouragement. 
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COBALT-INDUCED GOITER WITH CARDIOMEGALY AND 
CONGESTIVE FAILURE 


Joseph A. Little, M.D.,* and Remedios Sunico, M.D.** 
Louisville, Ky. 


S INCE the discovery of cobalt as an 
integral part of the vitamin B 12 
molecule, its ability to produce remis¬ 
sion in various types of anemia has 
been reported. Particular interest in 
pediatries has centered around the 
treatment of iron deficiency anemia 
and the anemia of prematurity. Ini¬ 
tial reports^ were favorable, but the 
danger of toxic effects has been stressed 
more and more.^ These toxic effects 
were first brought to our attention by 
the story of a child who was referred 
to a private pediatrician because of 
difficulty in respiration. The goiter 
was so large and firm that surgical ex¬ 
ploration was done. At biopsy an er¬ 
roneous impression of a carcinoma was 
made, and a complete thyroidectomy 
was performed. The child now re¬ 
quires thyroid replacement therapy 
and is getting along well. In retrospect 
the pediatrician accidentally learned 
that her parents were giving her, on 
their own, an “iron and cobalt tonic.”t 
Shortly after this, two other pa¬ 
tients with similar complaints were re¬ 
ported by private pediatricians in 


Prom the Children’s Hospital and the De¬ 
partment of Pediatrics, University of Louis¬ 
ville School of Medicine. 


•Physician-in-Chief, Children’s Hospital, 
and Associate Professor of Pediatrics, Uni¬ 
versity of Louisville School of Medicine. 

••Heart Trainee of the Kentucky Heart 
Association. Present address: Grace-New 
mven cHLmunity Hospital, New Haven, 


Conn. 


■fRoncovite. 


LouisviUe. These goiters responded 
very quickly to the discontinuance of 
the cobalt and iron preparation which 
thej' had been receiving. The fourth 
case of a similar character has been 
seen in this clinic. 

The fifth case which has come to our 
attention is the case being reported. 
The rather widespread use of this prep¬ 
aration among physicians with whom 
this case has been discussed, despite 
the reported danger of the indiscrim¬ 
inate use of cobalt-iron preparations, 
pi’ompted this report. 

CASE REPORT 

D. P. B., aged 6 months, was referred 
to the Children’s Hospital because of a 
bulging fontanel. He apparently had 
been well except for slow weight gain 
until about one week prior to admis¬ 
sion when he had developed low-grade 
fever, dry cough, and hoarseness. 
Shortly afterward, tetracycline was 
prescribed, and after about five days 
the bulging fontanel was noted. 

Past history revealed that the child 
was the result of a normal term preg¬ 
nancy, but had gained weight slowly 
and had been noted to have some rapid 
respirations. He had been tried on a 
multitude of formulas including milk 
substitute formulas, without apparent 
success. He had always been a slow 
eater but had never had any vomiting 
and had had onlj^ one bout of mild 
diarrhea. The family history was non¬ 
contributory. 

The patient had been diagnosed as 
having an iron deficiency anemia and 
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had been receiving “iron” therapy for 
tliree montlis. 

Physical examination revealed a 
pale child who was breathing rapidly 
and appeared chronically ill. He 
weighed 10 pounds 8 V 2 ounces and was 
61 cm. long. His cardiac rate was 120 
and his respiratory rate 50 per minute. 
Blood pressure studies revealed a sys¬ 
tolic pressure of 80 mm. Hg by the 
flush technique, and this pressure did 
not change appreciably during the hos¬ 
pital stay. Tlic anterior fontanel was 
noted to be full but not bulging. The 
skin was somewhat pale and he was 
cyanotic about his mouth. Tim cx- 


tlon the rhythm was_ regular. The 
heart sounds were faint and distant 
but no murmur was present. The liver 
edge was felt 6 cm. below the right 
costal margin in the right midclavic- 
nlar line. The spleen was palpable 
about 3 cm. below the left costal mar¬ 
gin in the flank. There were no other 
masses. The genitalia were considered 
normal. Eeflexes were normal and 
radial and femoral pulses were easily 
palpated. 

The local physician was contacted 
and the iron preparation that had been 
prescribed was Eoncovite, onc-half 
dropper full twice a day. 



A. B. O. 

Pig.. 1.—The tumor (A) on admission; (B) three weeks later, and (O) seven months later. 


ternal jugular veins were prominent 
even when the patient was placed in a 
forty-hve degree position, and a re¬ 
markable firm mass was noted to fan 
out from the midline in the area of 
the thyroid (Fig. 1, .A). This mass 
was firm and movable. No bruit or 
thrill was noted. The remainder of 
the ear, nose, and throat examination 
was negative. The respiratory rate 
was regular but rapid. The lung fields 
were clear to percussion. Fine crepi¬ 
tant rales were heard throughout both 
lung fields. There were no shocte or 
thrills. The point of maximal impulse 
was in the fifth intercostal space at the 
anterior axillarj' line. On ausculta- 


I/aboratoiy examination revealed a 
red blood count of G million and a he¬ 
moglobin of 15.3 Gm. (Table I). The 
white count was 11,600 with 47 per 
cent neutrophils, 48 per cent IjTupho- 


Table I. Labokatory Data 


DATE 

B.B.C. 

(MIL- 

WON/ 

CU.MM.) 

IIGB. 

(GM. 

%) 

FBI 

(K 
; %) 

1 1>31 

(% 

UP- 

\ TAKE) 

July, 1956 

6.0 

15.3 


44 

1956 

.3.9 

12.5 

7.8 

45 

FebTuary, 

1957 

4.7 

11.2 


17 
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cytes, 4 per cent monocytes, and 1 per 
cent eosinophils. The urinalysis was 
essentially normal. The nasopharyn¬ 
geal culture was of no consequence. A 
lumbar puncture revealed normal 
spinal fluid, and during the procedure 
the child became cyanotic, presumably 
because of pressure of the mass on the 
airway. 

The patient was given an immediate 
injection of 0.25 ml. of Mercuh 5 ^drin 
intramuscularly, and digitalization was 
begun. A chest x-ray confirmed the 
large globular-shaped heart (Pig. 2, 
A), and cardiac fluoroscopy revealed 
that the pulsations were of a poor 
quality. Electrocardiogram obtained 
on the day after digitalis was begun 
revealed moderate right ventricular 


entirely normal, and a radioiodine up¬ 
take study done on the fifth day of 
hospitalization revealed a 44 per cent, 
tAventy-four-hour uptake (Table 

I). 

The patient continued to do verj^ 
Avell and was discharged after three 
Aveeks' hospitalization. A repeat x-ray 
taken at the time of discharge shoAved 
a remarkable change in the size of the 
heart (Pig. 2, B). Tavo more electro¬ 
cardiograms taken during hospitaliza¬ 
tion revealed right ventricular hyper¬ 
trophy on the basis of a tall R wave 
in the right chest leads. Since Ave had 
no evidence that this child had a myx¬ 
edematous heart and there Avas no evi¬ 
dence of hyperthyroidism except on 
the basis of the iodine uptake, it Avas 



A B. C. 

Fig. 2.—Teleorentgenograms of the chest (A) on admission, {B) three weeks later, and ((7) 

seven months later. 


hypertrophy. There Avas no evidence 
of loAv voltage or other signs of a myx¬ 
edematous heart. 

Because of these findings it Avas felt 
that this patient might have cither 
idiopathic myocarditis or endocardial 
•fibroelastosis, plus a “Roncovite goi¬ 
ter.” The child responded Avell to 
initial digitalis and oxygen, and no 
thyroid therapy Avas begun. Unfor¬ 
tunately, due to a breakdoAim in equip¬ 
ment, protein-bound iodine studies 
Avere’not obtained. A bone age Avas 


felt that digitalization should be con¬ 
tinued and the patient sliould be re¬ 
turned to the hospital for re-examina¬ 
tion in approximately one month. 

During the interval the child did 
AAmll and Avas readmitted to the Chil¬ 
dren’s Hospital five Aveeks after the 
first hospitalization. Physical exam¬ 
ination Avas essentially normal. There 
AAms no evidence of thyroid gland in- 
AmlAmment (Pig. 1, B), and he had 
gained approximately 2 pounds in 
weight. Chest x-ray at this time Avas 
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considered probably ■within normal 
limits. A repeat uptake -was 44 
per cent in twenty-four liours, and the 
protein-bound iodine was G.7 micro¬ 
grams per cent. The red blood count 
was 3.9 million and the hemoglobin 
was 12.5 Gm. per cent (Table I)* 
Urinalysis again was essentially nor¬ 
mal. The patient was discharged after 
the digitalis was discontinued. 

The youngster was not seen again 
until approximately six months later. 
He was admitted to the hospital for 
repeat studies. At this time his radio- 
iodine uptake was 17 per cent in 
twenty-four hours (Table I). Electro¬ 
cardiogram was considered normal and 
the child’s chest x-ray was normal 
(Pig. 2, C). The hemoglobin at the 
time of this last admission was 11.2 
Gm. and the red blood count was 4.7 
million (Table I). 

DISCUSSION 

This patient raises a number of 
questions which arc very difficult to 
answer. A relationship between the 
thyroid goiter and the cardiomegaly 
is difficult to prove, and tlio elevation 
of the radioiodinc uptake studies only 
four clays after discontinuance of co¬ 
balt therapy doseiTes comment. The 
rapidity with which this patient’s goi¬ 
ter responded to the simple discontin¬ 
uance of the use of cobalt leaves little 
doubt that it was the usually de.seribed 
cobalt goiter. Tlic radioiodine uptake, 
however, in cases with cobalt goitens 
are usually normal or low. The ex¬ 
planation for this rather high uptake 
may be that, following withdrawal of 
Eoncovite and removal of this block¬ 
ing agent, the hjq^erplastic thyroid 
which was in a state of iodine-want, 
increased its iodine uptake without 
clinical evidence of liypcrthyroidism. 
Repeat studies six weeks later revealed 
similar findings but the uptake had 
returned to normal in approximately 


eight months (Table I). This explana¬ 
tion seems justified by the clinical 
course. 

The cardiomegaly, we felt, was due 
to pericardial effusion. The clinical 
evidences were distant muffled sounds 
on auscultation and poor movements on 
fluoroscopic stud y. Electrocardio¬ 
grams, however, revealed no evidence 
of a pericardial effusion. Neither did 
they reveal any evidence of myocardi¬ 
tis, myxedematous change.s, or hyper¬ 
thyroidism. The cardiomegaly may 
not liavc been related in any way to 
the thyroid goiter, but the response 
of the patient, the return of the car¬ 
diac si7.G to normal, and the results of 
electrocardiographic study arc difficult 
to explain on the basis of myocarditis. 
This response was so closely related 
to the discontinuance of Roncovite that 
the temptation to assume a causo-aiid- 
effect relationship is great. 

Recently Robey and associates® re¬ 
ported a case of a cobalt-induced myx¬ 
edema. An uptake done approxi¬ 
mately forty-eight hours after dis¬ 
continuance of cobalt in this case 
was 69 per cent. Except for the ab¬ 
sence of electrocardiographic signs, our 
patient would fit all tlie reported clini¬ 
cal characteristics and may be the sec¬ 
ond such case. 

The patient’s general response to 
discontinuance of cobalt, the return of 
cardiac size to normal, and a normal 
electrocardiogram indicate a good 
prognosis. His weight which was be¬ 
low the sixteenth percentile on tlie 
Iowa chart when first seen, is now at 
the fiftieth percentile. His height has 
changed similarly. 

CONCLUSIONS 

1. A case of a presumed cobalt-pro¬ 
duced goiter is reported. 
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2. The relationship between the car¬ 
diac failure and the thyroid goiter is 
discussed. 

3. The potential hazard of the indis¬ 
criminate use of cobalt in patients in 
whom iron therapy alone is suilieient 
is further emphasized. 

4. The occurrence of a full fontanel 
following tetracj^cline therapy is men¬ 
tioned. This phenomenon has been ob¬ 
served on several occasions. 

5. The relative polycythemia as a 
result of the cobalt therapy is illus¬ 
trated. 
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TUBERCULOUS MENINGITIS IN CHILDREN TREATED WITH 
ISONIAZIDJIETHANESULFONATE 

Hisasui Yoshida, M.D., and ICozo Tanagawa, M.D. 

Toka’O, Japan 


A lthough the value of Isoniazlcl 
(INAH) in the treatment of child¬ 
hood tuberculosis is accepted, it is im¬ 
portant to investigate the use of its 
derivatives. We rvish to report on our 
e.vperience in the treatment of tuher- 
culous meningitis tvith one deriva¬ 
tive, sodium isoniazidmcthancsulfonate 
(IHMS). Previous studies and reports 
on this derivative have been made by 
Ceriotti,'’ - Logemann,* Z a m b o n i,‘ 
Shimizu,’ Kitamoto,” and Yoshida and 
associates.’’ * 


IHMS: 


CONHNHCILSOjNa 

/N 


• H,0 


N 


IHJIS is a white crystalline powder 
with a slightly bitter taste. It is 11 
to 12 per cent soluble in water at 20° 
C. On boiling it dissolves into INAH 

From the Department of Pediatrics, Uni¬ 
versity oC Tokyo. (Director: Professor T. 
Takatsu.) 


and its dimethansulfonate. It does 
not combine easily with other sub¬ 
stances ill vivo, and thus differs from 
INAH which is apt to acetylizc and 
undergo chemical changes. Its bac¬ 
teriostatic action in vitro is seem¬ 
ingly somewhat less than that of 
INAH, but with experimental animal.s 
IHMS seems to have a similar or even 
a little better action. It further has 
the advantage of lesser toxicity, and 
hence may be used in larger dosage. 
Studies of the toxicity made in mice 
show a toxicity Yc to Y of INAH. 

In addition to its clinical use in ten 
cases of severe tuberculous meningitis 
discussed below, studies were made 
(1) of its hemolytic action in vitro, 
and (2) of its concentration in the 
blood and cerebrospinal fluid. 

1. The hemolytic action of IH1\IS 
in vitro is shown in Table I. No hemol¬ 
ysis occurred in cerebrospinal fluid 
added to IHMS, whether at 37° C. or 
10° C-, after a period of 24 hours. 

2. Ninetj’-nine determinations were 
made of the concentration in the blood 


Table I. Hemolytic Action or IHMS in Vitro (37“ C., 2 Hours) 


IIIMS (%) 

1 0 1 

0.25 1 

0.5 1 

1.0 1 

2.0 

1 4.0 

1 8.0 

0 

+ -f + + 

+ + + 

+ + + 

■H- + 

+ 

- 

_ 

0.2 

+ •+■ + 

+ + + 

+ + + 

+ + 

- 

- 

_ 

0.3 

+ + + 

•f + + 

+ + 

— 

- 

_ 

_ 

NaCl (%) 0.4 

+ 

± 

- 

- 

- 

- 

_ 

0.5 

— 

— 

— 

— 

— 

— 

_ 

O.G 

- 

— 


- 

- 


_ 

0.8 

- 

- 

- 

- 


_ 

_ 

IHMS (%) 

0 

0.32 

0.63 

1.25 

2.5 

5.0 

10.0 

Cere'brospinal fluid 

- 

- 

- 

- 

- 

- 
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and cerebrospinal fluid electrophoto- 
nietrically, using 1-2 naplitocMnon- 
disulonacidsodiuni.® A comparison be¬ 
tween the blood concentration follow¬ 
ing oral administration of IHMS and 
INAH in a dosage of lO/mg./lig. is 
shown in Fig. 1, 

The blood concentration was deter¬ 
mined after the administration of 
larger doses of IHMS (17/mg. Ag- and 
50/mg.Ag-)- The concentration in¬ 
creased, paralleling the dosage, but 
after 24 hours the concentration -was 
low in every instance, averaging 
around 0.3y/c.e. 


In two patients without sj-mptoms 
of meningitis the concentration was 
0.7 and O.Sy/c.c. after 3 hours, l.ly/c.c. 
after 6 hours, and 0 and a trace after 
24 hours. 

CLINICAL STUDIES 

After flrst trying the effect of IHMS 
in a patient who was not improving 
on INAH, the study w'as extended to 
include 10 cases of tuberculous men¬ 
ingitis. All were severe cases and pre¬ 
sented factors disadvantages to ther- 
ap.V- 

■i IHMS 



Fitr. 1.—Blood concentration of IHMS and INAH after oral administration (dosage of each, 

10 mg./Kg-.) 


Comparison of the blood concentra¬ 
tion following intramuscular injection 
of lO/mg./Kg. with oral administra¬ 
tion is shown in Fig. 2. 

Studies were made of the concen¬ 
tration in the cerebrospinal fluid fol¬ 
lowing the oral administration of 
lO/mg./Kg. 

The values found in two patients in 
the recovery stage of tuberculous 
meningitis were 0.3y/c.e. after 1 hour, 
l.Oy/c.c. and 1.4y/e.c. after 3 hours, 
2.1y/c.c. after 6 hours, and 0 and a 
trace at the end of 24 hours. 


a. In 5 cases (Cases 1, 6, 7, 9, 10) 
there was moderate or deep uncon¬ 
sciousness. 

b. In 4 cases (Cases 1, 6, 7, 9) treat¬ 
ment had been delayed. 

c. In 4 cases (Cases 2, 3, 7, 9) in¬ 
cluding 3 with recurrent meningitis, 
there had been previous chemotherapy. 

d. In 1 case (Case 4) there was a 
prolonged clinical course despite strep¬ 
tomycin (SM) and INAH therapy. 

The following plan of administra¬ 
tion of IHjMS was followed. ]\Iaximum 
dosage was reached in a few days and 
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continued until improvement, when 
the dosage was either decreased or 
given at two-day intervals. Tlie maxi¬ 
mum was 30-49 mg./Kg. in 4 cases, and 
50-1GO mg/Kg. in G. The duration of 
the treatment in the individual cases is 
shown in Table II. In addition, as 
most of the cases were severe, other 
chemotherapeutic drugs were com¬ 
bined—streptomycin (0.25-0.5 Gm./ 
day intramuscularly, and 20-50 mg./ 
day intrathecally, and PAS, about 
0.2 Gm./Kg./day) orally. The total 
dosage of streptomycin was 0-14 Gm. 
in 7 patients and 15-30 Gm. in three. 


following the development of enceph¬ 
alitic symptoms which led to the stop¬ 
ping of chemotherapy. In 3 cases 
AGTII was also used (10-20 units for 
1-3 weeks) but no aggravation of the 
tuberculous lesions due to the use of 
ACTH could be found. 

Brief reports of 4 of the cases arc 
given here. 

Case 1.—T. K., aged 2 years and G 
montlhs, was admitted on the thirty- 
second day of illness. She was som¬ 
nolent, with left homiparcsis. Nutri¬ 
tion was poor and weight was 7.8 Kg. 
(78 per cent of standard). Treatment 


\l! \ Intramuscular 



Fiff, 2.—^Blood concentration of TH5IS after Intramuscular administration compared with tliat 
after oral administration (dosage, 10 mg./Kg.) 


The clinical results are summarized 
in Table II. Seven were cured and 
three died. In one case (Case 10) 
slight motor paralysis remained after 
treatment. Five of tlie 7 cases have 
been followed for more than 20 months 
without relapse. Two of the 3 deaths 
occurred shortly after the beginning 
of treatment with IHJIS (22 hours 
and 28 days, respectively), and one 
patient died more than a year later 


was started with SM (both intvamus- 
cularlj' and intrathecally), PAS, and 
IHMS in ordinary dosage. At first, 
slight improvement took place, but on 
about the 40th day of treatment the 
condition worsened, and by the 50th 
she was entirely apathetic. As the gen¬ 
eral condition was gradually deterior¬ 
ating, the dosage of IIBIS was in¬ 
creased on the 96th day, reaching 
160 mg./Kg./day by the 105th day. Of 
this, 100 mg. was given orally, 50 mg. 
intramuscularly, and 10 mg. intrathc- 
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cally. Improvement was rapid. Tiic 
intermittent type of fever whieli had 
been reacliing 39.5°-40° C.fell to 36.8®- 
38° C. from tlic 109th day. Her silence, 
which had lasted for 40 days, was 
broken, and her condition took a favor¬ 
able turn. Complete recoveiy took 
place without residuals. The spinal 
fluid leukocyte count on the 32nd day 
of the illness was 766. On the 135th 
day it had fallen to 81, and was less 
than 20 after the 246tii day. 

Ca.se 2.—S. M,, aged 5 veal's and 8 
months, had been treated by one of 
us (H. Y.) three years previously for 
tuberculous meningitis with SM and 
PAS, and the present illness was a re¬ 
lapse. IHjMS was given orally in a 
dosage of 40 mg./Kg./day for the first 
75 days followed by 30 mg./Kg./day 
for G months. After the 85th day the 
temperature became nonnal and im¬ 
provement in the blood sedimentation 
rate and in the cerebrospinal fluid took 
place. After 4 months in the hospital 
she was discharged in good condition. 

Case 4.—S. N., aged 1 year and 9 
months, was treated for 2 months with 
INAH and PAS orally, combined 
with SSI intramuscularly. Tlie remit¬ 
tent fever continued and the leukocyte 
count in the spinal fluid was 377. On 
the 60th day the INAH (8 mg./Kg.) 
was changed to IHIMS (32 mg./Kg.). 
Improvement followed and the temper¬ 
ature remained normal after the lOStli 
day. He was discharged completely 
well. 

Case 9.—T. jM,, aged 3 yeai's and 6 
months, was treated with SJI, PAS, 
and IHIMS beginning with the 35tli 
day of illness. At first there seemed 
to be a slight improvement, but the 
condition soon became worse and en¬ 
cephalitic .symptoms developed. Death 
occurred on the 28th day of treatment. 

COMMENT 

Although children are regarded as 
having a better tolerance to INAH 
than adults, the usual dosage is 8-10 
mg./Kg./day. KleinschmidP® has re¬ 
ported liver damage when more than 
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10 mg. per day was given. Preliminary 
studies of the hemolytic action of 
IHMS, and of the blood and spinal 
fluid concentrations, led to our consid¬ 
ering its clinical use. "While the con¬ 
centration in the blood was slower in 
developing than ^vith INAH, the maxi- 
inuni concentration was almost the 
same for the two dings. Furthermore, 
a high concentration lasted longer 
with IHMS. Tlic maximum concen¬ 
tration was reached more rapidly 
when IHJIS was given intramuscu¬ 
larly, but fell more rapidly than took 
place with oral administration. An 
active diffusion into the cerebrospinal 
fluid took place even in normal chil¬ 
dren. 

With these preliminary findings as a 
basis, the clinical use of IHMS in tlie 
treatment of tuberculous meningitis 
was started. The patients were fol¬ 
lowed with liver function tests (Brom- 
sulplialein, scrum bilirubin reaction, 
serum sublimate reaction, santonin 
test, and urinary urobilinogen) as well 
as tlic blood picture and bleeding time. 
Nothing was found wliicli was consid¬ 
ered ;is due to the treatment. But we 
have seen some evidences of liver func¬ 
tion damage in the long-term use of 
large doses of 11018 in the treatment 
of chronic pulmonary tuberculosis in 
adolescents.^^ Recently we have been 
using ACTH in combination with 
IHMS without evidence of any ag¬ 
gravation of the tuberculous lesions. 
Taking into consideration the severity 
of the cases of tuberculous meningitis 
in which the drug was used, we feel 
that it was very effective when given 
in large dosage. The reasons for this 
are probably the high and persistent 
blood concentration, together with its 
good diffusion into the cerebrospinal 
fluid. 
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SUMMARY 

Isoniazidmethanesulfonate, a dei'iva- 
tive of INAH, was used in the treat¬ 
ment of ten children with severe tuber¬ 
culous meningitis. The clinical results 
were favorable, and we believe it war¬ 
rants further trial. 
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Some Pertinent Advice for Pediatricians 

With regard to the exhibition of drugs as a part of your medical treatment, the golden 
rule is, be sparing. Many remedies you give would make a well person so ill that he would 
send for you at once if he had taken dne of your doses accidentally. It is not quite fair to 
give such things to a sick man, unless it is clear that they will do more good than the very 
considerable liarm you know they will cause. Be very gracious witli children especially. I 
have seen old men shiver at the recollection of the rhubarb and jalap of infancy. You may 
depend upon it that half the success of Homoeopathy is duo to the sweet peace it has brought 
into the nursery. Between the gurgling down of loathsome mixtures and the saccharine 
deliquescence of a minute globule, \vhat tender mother could for a moment hesitate? 

Fkoii an Address by Oliver Wendell Holiies, 
Belivered in 1858 to the Medical 
Graduates or Harvard University, the 
Boston Medical and Surgical Journal 



WHIRLINa AS A CLINICAL TEST IN CHILDHOOD SCHIZOPHRENIA 
Yale Kramer, Richard Babkin, j\LD., and Robert L. Spitzer, M.D. 
New York, N. Y. 


T he “whirling” response or test 
lias been described as highly specific 
for childliood schizophrenia.' The test 
is performed as follows:'* “ The child 
stands with his arms extended, parallel 
to each other, and with his eyes closed 
(Fig. 1, A). In order that he may he 
distracted, he is asked to count. The 
head is now passively rotated to one 
side as far as possible witliout discom¬ 
fort. Reaction is noted and the head is 
rotated to the other side. The positive 
response, or whirling, consists of the 
child’s turning his entire body as long 
as the examiner turns liis head (Fig. 
1, B). The negative response consists 
of a sliglit rotation of the trunk but the 
entire body does not turn (Fig. 1, C). 

Although the validity and reliability 
of the whirling test have never been 
demonstrated, the test is presented in 
the literature'"'® not only as a diag¬ 
nostic aid but as a characteristic sign 
of childhood schizophrenia. Further¬ 
more, the test has been offered as im¬ 
portant evidence for the “maturational 
lag” concept of childhood schizophre¬ 
nia,®- " 

The purpose of this investigation 
was to ascertain the value of the whirl¬ 
ing test as a diagnostic aid and as con- 
firmatoi-y evidence for the matiira- 
tional lag concept of childhood schizo¬ 
phrenia. This ^^dll be done by (1) 
reviewing the proposed clinical signifi¬ 
cance and physiological basis of whirl¬ 
ing and its use as e\’idence for the 

From the Department of Pediatrics. New 
York Unlver.<3lty-Bellevue Medical Center. 


maturational lag concept of childliood 
schizophrenia and (2) comparing the 
incidence of whirling in a group of 
normal children with the incidence in 
a group of children with the diagnosis 
of schizophrenia. 

WHIRUNG 

Clinical Significance. —Bender' and 
Silver* stated that the whirling re¬ 
sponse is normal up to the age of 6 
and that its persistence beyond that 
age indicates an abnormal condition. 
Tcicher,'- stndjnng children with be¬ 
havioral problems, indicated that the 
response is normal np to the age of S 
years. 

Bender' regarded the test as highly 
specific for childhood schizophrenia 
after the age of 6. Slie' added, how¬ 
ever, that it is a very sensitive test 
procedure for many types of motor 
disabilities in children. Silver-- * stated 
that whirling after the ago of G is seen 
in childhood schizoplircnia, cerebral 
damage, and reading disabilities. 
Tciclier'- regarded its persistence after 
the age of 8 as a pathological response 
indicating general retardation or or¬ 
ganic brain damage. 

Physiological Basis .—Both the tonic 
neck reflex and the ncek-righting re¬ 
flex* have been said to constitute the 
physiological basis of the whirling 
phenomenon. 

•Both the epeclflclty and the classical re¬ 
flex character of many of the Magnus "re¬ 
flexes" have been questioned by Kurt Gold¬ 
stein,” 
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Although not specifically stated, it 
is implied that the classical tonic neck 
reflex (Fig. 1 D) is commonly seen in 
schizophenic children during the whirl¬ 
ing test-' “ and this belief has appar¬ 
ently been used as evidence for the con¬ 
cept that the physiological basis of 
the whirling test is the tonic neck re¬ 
flex.®- Bender has stated re¬ 
peatedly that the whirling re¬ 

sponse is based on, or is, a primitive 
tonic neck postural reflex. 

The neck-righting reflex was de¬ 
scribed in animals by IMagnus*® as one 
of the many postural reflexes which 
permit an animal to assume and main¬ 
tain an upright posture. The reflex 
orients the body in relation to the head. 
If the head of an animal is turned to 
the side the body will rotate to bring 
it to symmetrical alignment with the 
head. Schaltonbrand,” in 1925, was 
the first to attempt to elicit the neck- 
righting reflex in human infants and 
assumed that the response was the 
same as that described in animals by 
JIagnus. Sehaltenbrand stated fur¬ 
ther that the response normally disap¬ 
pears at about 5 years of age. (Schal- 
tenbrand's work is discussed more fully 
elsewhere,^®) 

Because of the gross similarity be¬ 
tween Sehaltenbrand’s neck-rigliting 
reflex in infants and the whirling 
phenomenon, both Schilderi® and Sil- 
veri assumed that the neck-righting re¬ 
flex is the basis of the whirling pheno¬ 
menon. 

Whirling as Evidence for the Ma- 
iurafional Lag Concept of Schizophre¬ 
nia .—In 1952 Bendci'® presented her 
concept of childhood schizophrenia 
as a “developmental lag at the embry- 
ological level, characterized by cm- 
biyonic plasticity of the biologiciil 
processes. . . . The biological areas 
arc best defined according to GeselFs 


concepts describing T/w Embryology 
of Behavior, namely, homeostatic mech¬ 
anisms, tonic-neck reflex motor pattern¬ 
ing, muscular tone, respiratory pat¬ 
terns, and waking and sleeping ^vith 
changing states of consciousness.” 

This theory postulates that child¬ 
hood schizophrenia is the result of the 
failure of certain “biological proces¬ 
ses” to mature. The schizophrenic 
cliild, in the areas mentioned above, 
is at a stage of development charactcr- 
i.stic of the normal fetus. The psy¬ 
chological characteristics of schizo¬ 
phrenia arc secondary to this lag in 
development. The persistence of the 
whirling response above the age of 6 
is a manifestation of immaturity in 
one of these biological areas: tonic 
neck reflex motor patterning. 

According to Bender there arc mani¬ 
festations of immaturity in the other 
biological areas outlined by Gcscll: soft 
“doughy” musculature, poor liomeo- 
.static control, abnormal speech-respira¬ 
tory patterns, etc. But whirling is the 
most accessible to investigation and 
its presence in a child is readily de¬ 
termined, whereas the presence of 
many of the other signs of immaturity 
are difficult to evaluate objectively. 
Moreover, Bender® regarded whirling 
as one of the most important confirma¬ 
tions of her theory. 

WHmLING IN POUR GROUPS OF CHILDREN 

Subjects and Methods .—The first 
group consisted of 266 white children 
from middle-income families. Thej* 
were from 6 to 11 years old and at¬ 
tended two public schools in Roselle, 
New Jersey. The second group con¬ 
sisted of 244 Negro children from 
lower-income families. They were 
from 5 to 11 years old and attended 
a large public school in the Harlem sec¬ 
tion of New York City. All of the 
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children in the middle-income white 
population were tested; the regular 
classes in the lower-income Negro 
population were randomly sampled. 

The third and fourth groups tested 
were 44 children at Bellevue Hospital 
and 71 children at Rockland State Hos¬ 
pital, all of whom had had diagnoses of 
childhood schizophrenia. Bellevue, in 
attempting to detect less obvious eases 
of childhood seliizophrenia, employs 
somewhat different diagnostic critei-ia, 
and, partly for this reason, its chil¬ 
dren appeared less disturbed than 
those at Rockland, many of whom were 
autistic, and the great majority of 
whom were obviously psychotic. This 
is disclosed by the fact that of the 71 
children at Rockland only 48 could 
comply with the test, whereas all of 
the Belle^aIe children were in sufficient 
contact to perform the test adequately. 
Almost all of the children at Bellevue 
and an indeterminate number at Rock¬ 


land had been tested previously. The 
children were from 6 to 11 years old 
and were from varied backgrounds. 

The children were examined sepa- 
rateljr and in such a Avay that no child 
could have any knowledge of the test 
beforehand or view any other child 
taking the test. The test was per¬ 
formed as described above (Pig. 1). 
Some of the children wll continue to 
rotate or whirl when the head is no 
longer being turned. This variety of 
response was designated as “continual 
Avhirling” and, as it may be interpreted 
to represent a more extreme positive 
response than the usual whirling re¬ 
sponse, in which the child will stop 
moving when the head is no longer 
being tuimed, this phenomenon was 
noted when present. In the tabulation 
of the results, the positives will include 
both varieties of whirling. Observa¬ 
tions were also made for the presence 
of the classical tonic neck reflex (Pig. 

1,I>). 


Table I 


AGE (YEARS) 

NO. TESTED 

1 POSITIVE 

NO. TESTED 

1 POSITIVE 

1 NO. 

1 % 1 

1 NO. 

1 % 


A. Tl^hirling in 

Normal Children 



iliddle-income Whites .— 


Lower-income Negroes .— 


5 


_ 


32 

28 

88 

6 

26 

13 

50 

35 

29 

83 

7 

61 

31 

51 

33 

24 

73 

8 

41 

18 

44 

36 

23 

64 

9 

52 

25 

48 

37 

24 

(55 

m 

46 

15 

33 

30 

• 13 

43 

11 

40 

4 

10 

41 

14 

34 


B. Whirling in Schisophrenic Children 



Bellevue .— 




Bochland .— 



6 




3 

3 

100 

7 

6 

5 

83 

4 

4 

100 

s 

10 

7 

70 

9 

8 

89 

9 

13 

9 

69 

11 

10 

91 

10 

7 

4 

57 

12 

8 

75 

11 

8 

o 

25 

9 

5 

56 


C. 

Continual Whirling 




MIDDLE-INCOME 

LOWER-INCOME 

BELLEVUE 

ROCKLAND 


WHITES 

NEGROES 

SCHIZOPHRENICS 

SCHIZOPHRENICS 

Number tested 

266 

244 


44 

48 


Number positive 

8 (3%) 

57 

(23%) 

15 (34%) 

22 

(46%) 
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licsults .— 

Whirling: The results arc shown in 
Table I and Fig. 2. The Rockland 
schizophrenics had the liighost and the 
middle-income whites the lowest inci¬ 
dence of wliirling at cverj^ age level 
tested. These two groups were each 
significantly different from the two 
other groups tested and from each 
other.* Between these two extremes 


tAvo normal groups is not a .simple 
function of race and may be explained 
in part, at least, by the influence of 
environmental factors: the incidence 
of Avhirling in 53 7-year-old and 49 
11 -ycav-old Negro children who were 
in a higher socioeconomic group than 
the lower-income Negro children was 
51 per cent and 55 per cent, respec¬ 
tively. This is significantly different 


IHOOtNCeS OF VmiRUNG 
IN TWO NORMAL AND TWO 
SCHIZOPHRENIC POPULATIONS 



Averc the Bellevue schizophrenics and 
the loAver-incomc Negroes. Although 
the Bellevue .schizophrenics were 
slightly higher than the lower-incomc 
Negroes in the sample of the size tested, 
the difference is not significant. 

There is evidence to suggest that the 
different incidence of Avhirling in these 


•The level of slRnlflcance used throughout 
this paper Is 5 per cent. The method used 
in comparing the Incidence of whirling In 
the groups as a whole is the sign test be¬ 
cause of the small size of the sample in each 
ape group. All other comparisons are made 
using chi square. 


from the incidence in the eorro.spond' 
ing ages in the lower-income Negro 
population. 

There Avas no significant difference 
betAA'cen tlie incidences of AA’hirling in 
boys and girls Avithin any of the groups 
tested. 

Continval whirling: Continual 
Avhirling A\'as reported in terms of the 
Avholc group tested hccausc there Avas 
no age trend. The incidence of con¬ 
tinual Avhirling Avas significantly higher 
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in the lower-income Negroes than in 
the middle-income whites. The inci¬ 
dence of continual whirling was high¬ 
est in the two schizophrenic groups hut 
no significance can he attributed to the 
incidence of continual whirling in 
these groups because many of the chil¬ 
dren had been tested previously. (A 
study of the effect of repeated testing 
in 47 children disclosed that a child 
who does not whirl initially will not 
generally whirl on I’epeated testing and 
the converse. However, almost one 
third of the children who whirl ini- 
tiallj’- will on being tested once or twice 
more whirl with greater ease and will 
whirl continually. Continual whirling, 
therefore, is only a reliable index of 
the ease of whirling when the child 
has never been tested previously. 

Tonic neck reflex; None of the chil¬ 
dren in any group showed an unam¬ 
biguous tonic neck reflex posture. Of 
the 92 schizophrenic children, 4 showed 
a posture which slightly resembled a 
tonic neck reflex; such postures were 
also seen in the noi-mal groups during 
perfm-mance of the whirling test. 

KELATION OP WHmUNG TO NECK- 

RIGHTING OR TONIC NECK KEFLEX 

The pui-pose of this study was to 
determine whether the same response, 
i.e., rotation of the body, as seen when 
the head is turned, could be induced 
by a completely different stimulus 
which has nothing to do with head ro¬ 
tation or position. 

One crucial modification of the 
whirling test was made. The child 
was given identical instructions and 
began, as in whirling, with his arms 
outstretched, his eyes closed, and 
counting aloud. Then instead of turn¬ 


ing the head, the examiner grasped 
the last digit of the middle finger of 
one hand and drew the arm laterally in 
an arc to the left side if the left arm 
was used, or to the right side if the 
right arm was used. As in the whirl¬ 
ing study the child was observed for 
body rotation. 

In this test we were interested in 
two questions; whether the incidence 
of whirling—that is, body rotation in¬ 
duced by head turning—^ivould be sim¬ 
ilar to the incidence of body rotation 
induced by arm abduction; and also, 
whether a given child would respond 
in a similar way to both stimuli. 

These tests were done on a group 
of Negro children from middle-income 
families. 

The first question, whether the inci¬ 
dence of body rotation induced by head 
turning would be similar to that of 
body rotation induced by arm abduc¬ 
tion was studied in two sixth-grade 
classes which together had a total of 
49 students. Most of the children were 
11-year-olds. On a random basis, half 
of the children, 25, were tested by 
head turning, and half, 24, by arm 
abduction. 

The second question, whether a given 
child would respond in a similar .way 
to both stimuli, was tested in two sec¬ 
ond-grade classes which together had a 
total of 53 students. Most of the chil¬ 
dren were 7-year-olds. Each child was 
tested by both head rotation and arm 
abduction. Half of the children, 27, 
were randomly picked to begin with 
head rotation followed by arm abduc¬ 
tion; the other half, 26, with arm ab¬ 
duction followed by head rotation. 

Results .—The results maj’- be seen 
in Table II. The incidence of body 
rotation induced by head turning was 
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Table II. Body Rotation Induced by Head 
Turning and Aum^Adduction 

A. 49 Sixth-grade Children, Either Arm Ah- 
ductrd or Scad Eotated Each Child 


head aum 

RESPONSE ROTATION ABDUCTION 

Positive 14 (5C9&) 14 (58%) 

Negative ^ ^ 

Total tested 25 24 


B. 5S Second-grade Children, Arm Abducted 
and Scad Eotated ia Each Child 
Response 

Negative to botli proce¬ 
dures 23 

Positive to both proce¬ 
dures 27 

Total either positive or nega¬ 
tive to both 50 (94%) 

No. responding di/Tercntly to 

arm and head 8 (6%) 

Total tested 53 


practically identical with tlic incidence 
of body rotation induced by arm ab¬ 
duction. Purtliermore, a given child 
generally responded to both procedures 
in an identical manner. 

Thus the response of body rotation 
can bo induced by a stimulus which 
has nothing to do with tliat used in 
eliciting neck-righting or tonic neck 
reflexes. The response of whirling, 
therefore, may have nothing to do with 
these reflexes, which arc generally con¬ 
sidered to be specific postural responses 
determined by head position. 

DISCUSSION 

Several characteristics of the wliirl- 
ing response make it difficult to con¬ 
ceive of it as a reflex in the classical 
sense; the whirling response shows 
great variability between individuals, 
the stimulus is nonspecific, the latent 
period is long, there is voluntary con¬ 
trol over the response, and repeated 
testing commonly alters the response. 

Whirling is a complicated phenom¬ 
enon and one can only speculate as to 


why one child whirls and another docs 
not. Some of these factors may he: 

1. General patterns of compliance; 
a more compliant child may permit his 
body to be rotated. It was our im¬ 
pression from observing the behavior of 
the children in the normal groups that 
this may be one of the most important 
factors and may partly explain the dif¬ 
ference between the Negro children 
from low-income families and the white 
children from middle-income families. 

2. The child’s conscious conception 
of what he is expected to do; this may 
depend upon his having scon the test 
performed on another child or having 
heard about the test. It may be a 
Idnd of projective test in -which the 
child ti*ansfers his oum attitudes to¬ 
ward authority into the test situation. 

3. General postural patterns; a child 
with a more malleable or adaptable 
posture may whirl more readily than 
one with a stiff or rigid posture. 

4. Enjoyment of rotational move¬ 
ment; a child wlio enjoys the sensation 
of rotating his body may be more 
likely to whirl. 

5. A younger child is generally more 
likely to whirl. This is probably due 
to a change in the relative strength of 
some of the foregoing factors which 
comes ivith increasing age. 

Several conclusions can be made con¬ 
cerning the whirling response: 

1. It is affected by many factors. 

2. The same response can be in¬ 
duced by stimuli not connected with 
neck or head position. 

3. It is probably not based on the 
tonic neck or neck-righting reflex and 
probably is not itself a reflex. 

4. The response, when present, fre¬ 
quently is more easily induced udth 
repeated testing. 
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5. It is commonly seen in normal 
children between the ages of 6 and 11, 
and with decreasing freqnencj" as the 
age increases. 

6. It is commonly although not uni¬ 
versally seen in schizophrenic children 
between the ages of 6 and 11. It is 
not accompanied by the classical tonic 
neck reflex. 

7. The incidence of whirling appears 
to be signiflcantly higher in a group 
of obviously psychotic schizophrenic 
children (at Rockland State Hospital) 
than in any normal group of children. 
In a group of children with the diag¬ 
noses of schizophrenia (at Bellevue 
Hospital), in whom an attempt was 
made to detect less obvious cases of 
abnormalitjq the incidence is slightly 
but not significantly higher than in a 
normal lower-income Negro group. 

8. The whirling test cannot be em¬ 
ployed as a diagnostic sign of mental 
disease because of the large number 
of children with mental disease who 
do not whirl. 

9. The whirling response cannot be 
used as evidence in support of the mat- 
urational lag concept of childhood 
schizophrenia because normal children 
over 6 years of age commonly exhibit 
this phenomenon and because there is 
no evidence that whirling is based on 
primitive tonic neck reflex patterns. 

In view of these considerations, it 
appears that with our present state of 
Imowledge the whii'ling test is not a 
useful test in child psychiatry. 

SUJIiMABY 

“■Whirling” is a postural test in 
which the head is turned and the body 
follows the rotation of the head. It 
lias been claimed that a positive re¬ 
sponse in a child over the age of 6 
indicates mental disease, particularly 


childhood schizophrenia. In an at¬ 
tempt to evaluate this test, over 700 
normal and schizophrenic children 
were tested. The incidence of whirl¬ 
ing in both groups was found to be 
so high that the test could not be used 
in establishing a psychiatric diagnosis. 
The use of the test as evidence in sup¬ 
port of the maturational lag theory of 
childhood schizophrenia is discussed. 
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The Health of St. Louts in 1858 

Tlie liigh water of the spring, followed by the extreme licat of the summer, have given 
rise to an unusual amount of intermittent and remittent disease during the present season, 
especially in the outskirts and environs of the city. During the hot weather of tlie latter 
part of July, and tlic beginning of August, quite a number of deaths occurred from sun¬ 
stroke, principally among the intemperate and exposed; the same cause also gave rise to an 
iucreased mortality among young children during the same period. 

Our liospitals, too, have been well filled with patients, and occasionally a death has 
taken place from yellow fever imported from New Orle.aus, but in no instance has this 
disease originated here, nor spread when introduced into n crowded ward—showing most 
conclusively its non-contagiousness. 


From the St. Louis Medicau and Surgical Journal. 



OANNULA-SWAB TECHNIQUE FOR OBTAINING VAGINAL 
SECRETIONS PAINLESSLY IN YOUNG GIRLS 

Juliet E. Thorner, M.D. 

Bakersfield, Calif. 


V AGINITIS in the verj* young fe¬ 
male and prepnbescent child is of¬ 
ten a source of greater concern to 
patient and family than it is to the 
physician. For this reason and be¬ 
cause it is important to relieve the 
mind of the parent as well as to iden¬ 
tify if possible the offending organism 
or foreign body, the simplest and least 
painful method for securing vaginal 
material should be employed. 

To those who deal with many 
young females it is common knowledge 
that the most cooperative child or pre¬ 
teen-ager will become apprehensive at 
any manipulation in or about the 
vulva. The insertion of even the thin¬ 
nest cotton-tipped applicator beyond 
an introitus that is either small or in¬ 
flamed or both causes the child pain 
and irritation great enough to make 
further examination an unpleasant 
struggle, not to mention the attendant 
phj'sieal as well as psychological 
trauma. 

On the other hand, it has been my 
experience that upon proper explana¬ 
tion and reassurance a small sterile 
metal cannula of medium caliber (14 
P.) can readily be inserted into a vag¬ 
inal orifice of anj' size with little or 
no resistance upon the part of the pa¬ 
tient. To recover enough secretion, 
however, even with the aid of a suc¬ 
tion bulb, to make a satisfactory' 
smear, culture, or wet mount is diffi¬ 


cult when a simple metal catheter is 
used alone. 

The following unit was devised to 
permit painless and easy insertion of 
a cum^ed metal No. 14 P. eannula, the 
end of which is open, round, smooth, 
and dull. A thin flexible metal ap¬ 
plicator with roughened tip to prevent 
cotton from sliding off in the vagina 
is then inserted into the cannula and 
the entire unit autoclaved in that man¬ 
ner. When ready for use, the cannula 
is readily inserted without lubrication 
into the smallest vaginal orifice, de¬ 
tecting by contact any hard foreign 
body such as a hairpin, marble, metal 
ball, etc. The cannula is then with¬ 
drawn to a spot about midway in the 
vault and the cotton-tipped applicator 
is gently pushed out to a distance of 
not more than 2 cm. beyond the end 
of the cannula, as indicated by a 
marker on the handle of the applicator 
which extends well outside the vaginal 
orifice. 

The unit is then rotated in the vault 
and slowly withdrawn to pick up secre¬ 
tions. The applieator having trapped 
specimens of the vaginal contents 
on the way, out can then be used for 
smear, culture, or wet mount; more¬ 
over, it can readily be changed into an 
irrigating cannula if larger amounts 
of vaginal secretions for eydological or 
other purposes are desired (i.e., sex 
chromosome studies). What is more 
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FIff. 3.—Cannula In position within vauinal \'ault and applicator pushed out beyond can¬ 
nula tip to a point indicated on handle of applicator. Swab readily rotated with cannula 
In vault. Unit then withdrawn In this position. 
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important, however, is that the entire 
procedure is painless and simple and 
spares the child a traumatized vulva 
as well as an unhappy experience. 

PURPOSE 

The purpose of this type of unit is 
to avoid the customarj^ pain experi¬ 
enced by most apprehensive little girls 
undergoing vaginal inspection when 
even small dry cotton- swabs are intro¬ 
duced carefully into a small introitus. 
Both physical and psychic trauma is 
great. 


set into the cannula (Fig. 2) prior to 
autoclaving with the cotton not pro¬ 
truding. 

METHOD OF USE 

The child is shown that the cannula 
is small, cool, smooth, and painless, 
and when she is reasonably reassured 
it is then gently inserted past the 
vaginal orifice with minimal lubrica¬ 
tion. The cannula acts as a painless 
guide and casing over the cotton tip 
which is in place but not presenting. 
The operator gentlj' inserts the can- 



Fig. 4.—^Instrument arranged for either suction of vaginal content.? or irrigation of the vault. 


DESIGN 

The metal cannula (Fig. 1) is 
chrome plated, about 7 inches long, 
and open at both ends with a slight up¬ 
ward curve at the distal end, size 14 F. 
There is an “eye” on one side to 
facilitate painless suction. The flex¬ 
ible metal cotton applicator has a 
rough tip to secure the cotton and pre¬ 
vent its coming off during manipula¬ 
tion. TJiere is a mark on the handle 
of the applicator to indicate the dis¬ 
tance past which the applicator should 
not be pushed when in the vagina. 
The applicator with the cotton tip is 


nula into the vagina, feeling for any 
liard foreign objects in passing. When 
the cannula is “set,” the handle of 
the applicator is gently pushed past 
the distal end of the cannula (Fig. 3) 
to a point not farther than is indicated 
by the marker on the handle. The 
unit is then rotated and ivithdrami to 
secure recovery of as much secretion 
as possible. The unit is then placed 
in a sterile test tube for laboratorj’’ 
examination. The unit can also be set 
up for suction and/or irrigation of the 
vagina if desired (Fig. 4). 




CURRENT JIANAGEJtENT OF STRABISMUS IN CHILDHOOD 

Lawrence J. Lawson, Jr., iVI.D. 

Evanston, Ili.. 


T he pediatrician is immediately 
consulted for confirmation and ad¬ 
vice when a parent, friend, or relative 
observes malalignment of a child's 
eyes. Strabismus is a challenging sub¬ 
ject, but continuous research and shidy 
have brought to light new ophthal- 
mological concepts which are gradually 
becoming standard procedures. 

It has been estimated that 2.7 per 
cent of children have some form of 
strabismus.® This field, therefore, of¬ 
fers a prime opportunity to practice 
preventive medicine in the following 
ways; (1) prevention of the develop¬ 
ment of amblyopia (failure to develop 
normal visual acuity in an otherwise 
normal eye); (2) stimulation of the 
normal development of fusion (simul¬ 
taneous uso of tlie two eyes with some 
degree of depth perception)} (3) pre¬ 
vention of psj’chological problems re¬ 
sulting from cosmetic defects. 

Tlie first question to be answered is, 
“Does the child actually have stra¬ 
bismus?” The average infant de¬ 
velops coordinated eye movements by 
the end of the third month. The limit 
of incoordinate ocular movements is 
about the eighth month. Diagnosis 
must differentiate it from pseudostra¬ 
bismus, i.e., epicanthi, narrow inter- 
pupillary distance, and negative angle 
Kappa.^ A. phoria (tendency to dc- 

From the Department of Ophthalmology, 
Northwestern University Medical School, Chi¬ 
cago, and The Evanston Ho.spltal, Evanston, 
III. 


viatc from parallelism only when 
fusion is suspended) must be differen¬ 
tiated from a tropia (deviation present 
at. all times, the fusional reflexes having 
failed to maintain proper alignment). 

The next question is, “Which eye 
deviates?” There are two classifica¬ 
tions: monocular, in which the same 
eye constantly deviates; and alternat¬ 
ing, in which either eye may deviate 
while the contralateral eye is used to 
fix the object of regard. This differ¬ 
entiation is of vital importance. It is 
in the group of monocular strabismus 
that serious unioeular defects occur 
and must be recognized in order to 
determine accurately the final progno¬ 
sis. An immediate and thorough 
fundus study of each eye must be per¬ 
formed on a child with strabismus 
while the pupils are widely dilated. 
The important pathological processes 
to be considered are: (1) congenital 
infections such as syphilis, tuberculo¬ 
sis, and especially toxoplasmosis, which 
result in destruction of the choroid and 
overlying retina, particularly In the 
macular area, destroying potential 
central vision; (2) congenital mal¬ 
formations of tiie eye which interfere 
with the development of vision, i.e., 
cataract, colohomas, aplasia, and con¬ 
genital glaucoma; (3) arrested stages 
of rctrolental fibroplasia, which must 
he ruled out in premature infants, es¬ 
pecially where oxygen has been used; 
(4) the possibility, which is of prime 
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importance, that monocular strabismus 
may be the first sign of an intraocular 
tumor, especially retinoblastoma; (5) 
the presence of grossly unequal refrac¬ 
tive errors (anisometropia) which pre¬ 
vent the simultaneous perception of 
similar-sized images on the retina. 
Any of these conditions alter the prog¬ 
nosis for a lasting cosmetic and func¬ 
tional result. IMonocular squintera 
usually develop ambljmpia ex anopsia 
in the deviating eye. Since the squint¬ 
ing eye receives a different retinal im¬ 
age from that of the fellow ej’^e, di¬ 
plopia ensues. In young infants, di¬ 
plopia should be considered, even if 
strabismus is not obviously apparent, 
when a head tilt is observed, if one eye 
is kept closed, or if the child is awk¬ 
ward, stumbles, falls, or overreaches. 
To prevent confusion, the image of the 
deviating eye is suppressed and vision 
does not develop normally in this eye. 
The amblyopia is the result and not 
the cause of the squint. The sequence 
for development of normal distance 
visual acuit}' is as follows; ,1 yeai’, 
20/100 (6/30); 2 years, 20/70 (G/20); 
3 years, 20/40 (6/12); 4 j'ears, 20/30 
(6/9); and by the fifth year, 20/20 
( 6 / 6 ). Thus an eye which deviates 
earl,!’ has a more profound amblyopia 
than one with a later onset. The re¬ 
sults in treatment of amblyopia vary 
directly with the age at which it is 
first recognized and treatment initi¬ 
ated. The results are 80 per cent suc¬ 
cessful when started at the age of 2 
years, 60 per cent successful in the 
2-4 year age group, and only 40 per 
cent satisfactory wlien started in the 
4-7 year age group.^ Bejmnd 7 years 
of age, amblyopia is very difficult to 
overcome, as the abnormal reflexes arc 
more firmly established. In addition, 
these children so afflicted are of school 


age, when patching may interfere 
with schoolwork plus making the 
child’s abnormality definitelj’^ appar¬ 
ent to others. The treatment of am¬ 
blyopia ideal I 3 " begins as soon as it is 
recognized in the preschool child. Al¬ 
most all authors agree that therapy 
consists of constant occlusion of the 
better ej^e. For marked amblyopia, 
atropine and/or partial occlusion are 
inadequate. Children will cooperate 
when the parental attitude is proper. 
Tliose who are not treated correetlj- 
will develop permanent ambtyopia and 
be potentiallj^ handicapped for indus¬ 
trial emplojunent in adult life. 

If the strabismus is of the alternat¬ 
ing type, either eye is used, while the 
opposite eye is suppressed. Since sup¬ 
pression alternates between the eyes, 
normal vision develops in each eye, 
but fusion is totally lacking. Glasses 
and atropine are of little value in this 
group. Usually there is no significant 
refractive error and often the onset 
is noted shortlj’’ after birth. The treat¬ 
ment of this type of strabismus nearly 
alwaj's implies surgical intervention. 

The next step involves the direction 
of the deviation. Esotropia (inward 
deviation) is the most common. Thi.s 
can be explained on the convergence- 
accommodation relationship. Hj'per- 
opia is common in childhood, but' those 
with excessive h.vperopia must exert 
more accommodation to produce a 
clear retinal image. The same impulse 
which activates accommodation like¬ 
wise produces convergence reflexes, 
and thus excessive accommodation is 
associated with excessive convergence, 
resulting in esotropia. Those with eso- 
ti'opia usuallj' have a significant refrac¬ 
tive error and must be examined bj' cy- 
cloplegie methods. An^' other method is 
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totally iiiadc(iuate. Frequently this 
deviation responds to glasses partially 
or wholly. Accommodative esotropia 
typically is first noted between the ages 
of 2 and 3 years and is not excessive in 
amount (15° to 20° or less). Am¬ 
blyopia is a common occurrence in 
this condition. 

Exotropia (outward deviation) is 
infrequent under 5 years of ago. It 
may be familial, and those youngsters 
rarely have significant error of refrac¬ 
tion. If present, myopia is the usual 
type of erroi’. In myopia, accommoda¬ 
tion is not nccessaiy for close vision 
and thus convergence is relaxed and 
divergence of the visual axis results. 
The visual acuity is commonly equal 
in the two eyes. 

Vertical deviations (hypertropia) 
frequently may co-c.xist witli a horizon¬ 
tal deviation. The vertical imbalance 
may disrupt fusion between the two 
eyes and make a latent horizontal 
deviation become manifest to such 
a degree that the vertical component is 
overlooked. Unless carefully searched 
for, the entire treatment may bo un¬ 
successful unless the vertical compo¬ 
nent also is treated. 

The fourth consideration is the 
search for a paretic ocular miiscic. 
Paretic (nonconeomitant) strabismus 
is relatively rare in children. Unless 
there can be demonstrated a definite 
limitation of motion in one of cardinal 
directions of gaze, the strabismus is 
considered to be concomitant, which 
means that the muscles are capable of 
moving the eye in all directions, but 
the coordination between the two eyes 
is lacking. 

If each of the foregoing questions 
is answered, the strabismus can be 
properly diagnosed and correct meth¬ 


ods of treatment determined. The di¬ 
agnosis—right, concomitant, accommo¬ 
dative esotropia—says in a concise 
manner that the child has a nonpara¬ 
lytic strabismus in which the riglit eye 
deviates inward, that tlie onset was 
around 2 years of age, that it will re¬ 
spond at least in part to glasses, and 
that the possibility of amblyopia must 
be carefully considered. 

NONSUROICAL 3IANAGEMENT 

As soon as the diagnosis of strabis¬ 
mus is cstablislied, a cycloplegic re¬ 
fraction must be done. (There is no 
satisfactory substitute.) Tlio strength 
of the Icii-scs prescribed is the maxi¬ 
mum eovroction consistent \Yith reason¬ 
able use of t)ic eyes. Higher corrections 
may be nccessaiy, but, if the glasses 
will not be worn, they are useless. 
Even low-power corrections often have 
an amazing influence upon reducing 
the angle of squint.® Myopic lenses 
may be prescribed for those with ex- 
ophorin in order to stimulate conver- 
goncy. Bifocal lenses have a definite 
place in the armamentarium of the 
ophthalmologi.st for those children 
whose eyes arc straiglit with glasses 
for distance but who have strabismus 
for close work. The additional power 
of the bifocal lens for near vision often 
reduces the squint for this range and 
allows single binocular vision to de¬ 
velop. The bifocals are a temporary 
measure, and frequently it is necessaiy 
to stress tliis fact to the parents. The 
use of prisms in glasses is not wide¬ 
spread, except for small vertical de¬ 
viations. Glasses should be woni for 
at least three to six months so that 
their effect may be determined before 
a decision is reached on other forms 
of therapy. The refractive status 
should be cheeked at regular inteiwals, 
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because physical gro^Yth alters the re¬ 
quirement for lenses. Hjqieropia may 
continually increase until the age of 
7 j^ears. 

The use of “drops” has long been 
known in the medical treatment of ac¬ 
commodative esotropia. Atropine is 
prescribed on the basis that it para¬ 
lyzes the ciliary muscle, thereby in¬ 
hibiting accommodation and influenc¬ 
ing the accommodation convergence re¬ 
lationship. Recently, miotics have been 
substituted for atropine. The ration¬ 
ale for their use is the production of 
peripheral accommodative spasm, thus 
eliminating the necessity for accommo¬ 
dative reflexes which would also stim¬ 
ulate convergence. In selected cases 
of accommodative esotropia the miotic 
regime has proved valuable.* Isofluxo- 
phate (Floropryl) ointment in 0.025 
per cent concentration is used once 
every forty-eight hours. There are 
several reports of iris cysts after pro¬ 
longed use, but these have subsequently 
disappeared after the miotic is discon¬ 
tinued. 

Occlusion has been discussed pre¬ 
viously. 

Orthoptics is a term generally mis¬ 
interpreted. It is often referred to as 
“exercises,” which implies a muscular 
phenomenon. In reality, orthoptics is 
a mental education in the binocular 
skills to overcome amblyopia and im¬ 
prove the fusion status. The ultimate 
goal of all strabismus cases is a func¬ 
tional as well as a cosmetic result. 
Orthoptics, however, should be used 
with discretion, not indiscriminately. 
Since orthoptics is a learning process 
it requires attention, concentration, 
and awareness. Certain fundamental 
requirements for success with orthop¬ 
tics are necessary: (1) a good orthop- 
tist (!); (2) a child with at least aver¬ 


age intelligence to cooperate (rarely 
under 4 to 5 years of age ); (3) accessi¬ 
bility to an orthoptist so that the child 
may make office visits several times 
weekly for several months; (4) paren¬ 
tal .support and ability to carry out 
home exercises; (5) vision not less than 
20/70 (6/21) in the poor ej'C; (6) stra¬ 
bismus not more than 30°, without 
marked limitation of the extraocular 
muscles; (7) absence of anisometropia 
(unequal refractive error),® The re¬ 
sults are best in those cases of strabis¬ 
mus with divergence and postopera- 
tivcly in monocular strabismus. Or¬ 
thoptics has no value in pure alternat¬ 
ing strabismus and in those cases with 
liyperti'opias. One must not expect 
the impossible from medical treatment; 
that is why surgical procedures have 
been devised. 

Surgery is indicated in strabismus 
as soon as it is apparent that non- 
surgical methods alone will not pro¬ 
duce the desired results. Nothing can 
be gained by delaying, and a great deal 
maj’’ be lost. Scobee'* stated that 85 per 
cent of patients with esotropia require 
surgery for a functional result. 'With 
accurate preoperative studies, the cor¬ 
rect muscle(s) should be operated upon 
with the proper procedure and tech¬ 
nique. Surgery aims at not only a 
cosmetic result but a functional one 
as well. If vertical and horizontal de¬ 
viations coexist, the horizontal portion 
should be corrected first, unless the 
vertical imbalance is greater than one- 
half of the lateral. Even though they 
coexist, they should be handled sepa¬ 
rately. Surgical procedures are used 
to place the eyes meehanicallj" in the 
primary functional position. 

In children with large phorias, op¬ 
eration is indicated, but they must bo 
careful!}' studied preoperatively in 
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order to avoid overcorrection. Piiorias 
tend to progress into tropias. For this 
reason, a phoria may need surgical cor¬ 
rection early before binocular vision is 
lost. 

Those vertical deviations which ex¬ 
ceed ten prism diopters in the pri- 
maiy or reading positions arc surgical. 
Weakening an elevating muscle is pref¬ 
erable to weakening a depressor. Any 
procedure which alters the abilitj* of 
a muscle to move the eye into tlie read¬ 
ing position must be approached with 
caution, especially recession of the 
inferior rectus or superior obli{jue mus¬ 
cles. 

The amount of surgery to lie done 
is dependent upon the preoperative 
measurements, observation under gen¬ 
eral anesthesia, and actual condition 
of the muscles as seen at the time of 
operation. Large, hypertrophic mus¬ 
cles require less surgical manipulation 
than thin, atrophic muscles to produce 
the same effect. Anomalous insertions 
and adhesions will alter the procedure 
originally intended. There is a definite 
trend to divide the surgery between the 
two eyes rather than to perform ex¬ 
tensive procedures on one eye which 
might potentially produce cnophthal- 
mos. This is especially true in al¬ 
ternating strabismus. In monocular 
sr|uint there is no difference in the 
amount of correction obtained from 
operation on the deviating eye com¬ 
pared with operation on the nondeviat¬ 
ing eye. 

The time to operate in concomitant 
strabismus has hcou definitely c.stah- 
lished. So-called “early surgery*’ (at 
3 to 0 years of age) is considered ideal. 
The purpose of the operation is to 
place the eyes in that position which 
permits the development of normal 
binocular reflexes. Unless it is per¬ 


formed at this age, development of 
these normal reflexes will not occur 
and the abnormal ones will become 
fixed. Advantages of surgery arc im¬ 
mediate cosmetic improvement with 
psychological benefit, less likelihood of 
amblyopia, increased chance for binoc¬ 
ular coordination, and finallj', de¬ 
creased length of treatment. In the 
past, some based their postponement 
of operation on the risk of general 
anesthesia, preferring to wait until 
local anesthesia could be used. With 
better anesthetics and qualified anes¬ 
thesiologists, this objection is no longer 
valid. In divergent strabismus, opera¬ 
tion can be deferred until later child¬ 
hood, but the tendency toward sj'm- 
metrical surgery holds for these cases 
also. Ortlioptics plays an important 
role in those with divergence, but op¬ 
eration is frecpiently necessary to pro¬ 
duce a lasting rc.sult. 

Continued follow-up care postopera- 
tively is ns important as the preopera¬ 
tive work-up. Glasses and ortlioptics 
arc equally, if not more, important 
during this period. Surgical proce¬ 
dure places the eyes in a mechanically 
straight position, but only continuous 
expert observation will insure a func¬ 
tional and lasting cosmetic result. Op¬ 
erations are only one part of the treat¬ 
ment, but orthoptics does not cure in¬ 
correct surgery. 

SUMMARY 

The essential points in diagnosis of 
.strabismus have been reviewed. The 
reasons for early diagnosis and treat¬ 
ment have been stressed. Current con¬ 
cepts in th*? treatment of amblyopia 
arc elaborated, and intensive and early 
therapy is recommended. In nonsur- 
gieal management the use of miotics 
is discussed. Preoperativo orthoptics 
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and its limitations are considered. 
Changing concepts in the advisability 
of operating during the 3-6-ycar age 
group have been reviewed. Intensive 
postoperative follow-up is necessary 
to produce functional as well as cos¬ 
metically acceptable results. 

CONCLUSIONS 

Although strabismus management is 
in the realm of a competent opthal- 
mologist, pediatricians should be aware 
of the current concepts and the reason¬ 
ing behind them. Thus they will know 
the ideal time to refer children with 
squint to the ophthalmologist and will 
understand the logic of the recom¬ 
mended therapy. 
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GENERALIZED OSTEOMYELITIS IN A NEWBORN INFANT 
S. ZOE W^ILS!!, M.D., AND JOHN DORSEY CBAIO, M.D. 

New York, N. Y. 


M ultiple distribution oI bony 
lesions in osteomyelitis in the 
newborn period being uncommon, tlie 
following case is considered of special 
interest. 

On Jan. 29, 1950, at Gouvernenr 
Hospital, a 5 pound 9 ouiiec male 
infant was delivered spontaneously to 
an Rh-positivo gravida vi, para iii, 29- 
year-old mother. Labor was of seven 
and three-quarter hours’ duration. 
The infant cried immediately and ap¬ 
peared to bo in good coudifion. Rou¬ 
tine care was given. 

The mother had attended the an¬ 
tenatal clinic regularly, and no ab¬ 
normal findings wore recorded. Her 

From the PcfHatnc Services of University 
and Gouverncur Hospitals. New York Uni- 
versIty-Belleviie Medical Center. 


past Iiistory revealed that she Iiad had 
two premature infants wlio subse¬ 
quently expired, one abortion, and her 
last pregnancy had been complicated 
by puerperal fever. Her serology was 
negative on two occasions. 

The immediate postnatal period was 
unremarkable. On the fifth day, a 
pustular dermatitis developed around 
the infant’s neck and inguinal regions, 
and then spread to the reist of the 
body, including the face. On the fol¬ 
lowing day, his right foot became 
swollen and his appetite was poor. 
One day later, the swelling had in¬ 
creased and extended to the lower leg. 
At tin's time, limitation of abduction 
of the right log and weakness of the 
foot were noticed. Ho had a tempera¬ 
ture of 100.2® F., and a purulent dis¬ 
charge was present at tlic umbilicus. 
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Roentgenograms of both legs on the 
eighth day revealed extensive destruc¬ 
tion with periosteal elevation of the 
proximal end of the right femur (Fig. 
1). Treatment with 1.2 million units 
of aqueous penicillin daily and 125 mg. 
of tetracycline daily was instituted, 
and the temperature fell to normal 
(Table I). 


responded to oxygen. On February 8 
he developed oral thrush, which was 
almost immediately benefited by Myco- 
statin. His condition remained essen¬ 
tially unchanged until February 14, 
when he developed bronchiolitis with 
progressive respiratory difficulty, and 
required oxygen continuously. Rapid 
deterioration occurred and he ap- 




Laboratory reports at this time were 
as follows; Blood culture (February 
5) showed Staphylococcus aureus 
highly sensitive to Terramycin, Tet- 
racyn, Aureomycin, neomycin, and 
Puradantin, and resistant to both pen¬ 
icillin and streptomycin. Blood count 
(Pebruai’y 6) showed red blood cells, 
5.G million; hemoglobin, 17.6 6m.; 
white blood cells 15,700, polymorplio- 
nuclears 71, lymphocytes 26, cosino- 
pliils 3. Repeat urinalyses were noi’- 
mal. 

The patient then began to have 
frequent periods of cyanosis un¬ 
related to feedings, which promptly 


pcared moribund. Chloromycetin 65 
mg. orally four times a day and aque¬ 
ous adrenocortical extract 5 c.c. in- 
itiallj’" and 2 c.c. evei-y 4 hours intra¬ 
muscularly were commenced. On this 
regimen he slowly improved and both 
the extract and oxj-gen were tapered 
off and then discontinued. Despite 
liis inarked clinical improvement, 
roentgenological findings on February 
27 showed extension to the proximal 
right tibia (Pig. 2). 

Although the infant was on Mys- 
teclin (1 capsule daily) and Chloro¬ 
mycetin (250 mg. daily), he again 
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developed on Slarcli 1 a pustular der¬ 
matitis confined to the right leg and 
scrotum. These lesions immediately 
responded to Neosporin applied lo¬ 
cally. 

Laboratory reports were as follows; 
Culture from skin lesions (March 1) 
revealed Staphylococcus aureus; blood 
count (March 6) showed hemoglobin 
9.5 Gm., white blood cells 31,100, 
polymorphomiclears 59, lymphocytes 
41. 

On March 14 (his forty-fourth day), 
his left hand became swollen and he 
was placed on eri-thromycin 125 mg. 
four times a da 3 ^ and Gantrisin 1.0 
Gni. initiallj' and 0.5 Gm. three times 
a da 3 % in addition to JIj'steelin and 
Chloromj’cetin which lie had been on 
since shortl.v after the onset of his ill¬ 
ness. Penicillin had been discontinued 
on Februaiy 24 following sensitivitj’^ 
studies. Swelling of the left hand 
persisted and on March 17 e.xtended to 
the mid-forearm. X-raj's on March 19 
showed periosteal proliferation of the 
proximal ends of the radius and ulna 
of the right arm. The left arm, how¬ 
ever, appeared entirel.v normal, apart 
from soft-tissue swelling. 

The dosage of er.vthrom.vcin was in¬ 
creased to 200 mg. three times a daj’, 
and the swelling of the left arm gi'adu- 
allj' subsided, with no subsequent 
radiological evidence of bone disease 
(Fig. 3). Palpable diffuse thickening 
of the claMcles and nodular areas in¬ 
volving the left posterior rib cage, 
without any sign of local inflammation, 
then appeared, and the infant’s condi¬ 
tion became worse. Three transfusions 
of appro-ximatcl.v 50 c.c. each of Group 
0 Bh-positive blood and four 1 c.c. 
doses of gamma globulin were admin¬ 
istered at weekl.v inteiwals. In the 
course of this therapj', and while on 
Terramj’cin (30 mg. per pound of 
bodx' weight), ecxThromycin (20 mg. 
per pound), and JIj’steclin (tctraej^c- 
line 35 mg. per pound), the infant 
again developed a generalized pustular 
dematitls and bilateral bronchopneu¬ 
monia on April 7, his sixty-eighth day. 
0 -x.vgen was administered for frequent 


periods of cyanosis and dyspnea, and 
he was given tiro seven-daj^ courses of 
neomj'cin, 100 mg. three times a day 
intramuscularli", iiith some improve¬ 
ment. No evidence of nephrotoxicity 
was demonstrated on daily urinalyses 
while he was on this therapj'. 

Laboratory reports were as follows: 
Blood culture (April 10) was negative. 
Blood count (April 17) showed hemo¬ 
globin 10.0 Gm., white blood cells 
23,200, poljTuorphonuclears 62, Ijto- 
phocjdes 30, monoejdes 6, eosinophils 
1, basophils 1. Mantoux test 1:10,000 
(April 11) was negative. 



FiK. I. 

Biops.v and drainage ivei'c consid¬ 
ered mandator}' as the possibility of a 
sarcoma had not been I’ulcd out. The 
patient was therefore transferred to 
IJnivcrsity Hospital on April 24, his 
eighty-fifth day. On admission, both 
the right tliigh and lower leg showed 
very large, extromel.v indurated, fusi¬ 
form sivcllings, extending from the 
hip to above the knee and from below 
the knee to the ankle (Fig. 4). The 
skin, although markedly stretched, 
.showed no signs of inflammation. The 
extraordinary hardness of these two 
masses coniineed several members of 
the hospital staff that we were dealing 
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witli u sarcoma altliough tiicre were an 
equal number of proponents of the 
diagnosis of osteomyelitis. 

The patient was then given a cov\rse 
of Streptonivisiu G2.5 mg. four times 
a day for two weeks, during which 
time muscle and bone marrow biopsies 
with culture were performed. These 
were confirmatory of chronic osteo¬ 
myelitis, altliough cultures were nega¬ 
tive. 

Ilis condition steadily deteriorated, 
and in spite of aqueous adrenal corti¬ 
cal extract and gamma globulin daily, 
he died on lilay 19, 1956. 

Necropsy revealed large bony-hard 
nodular lesions of the right mid-femur 
and the right tibia, which presented 
slightly nodular smooth surfaces. On 
section, the cortical layers of bone 
were moderately tliickencd, measur¬ 
ing 2.5 cm, within the femoral and 1.5 
cm. within the tibial lesion. The mar¬ 
row spaces contained spicules of yel¬ 
low-brown bony tissue and exuded a 
small amount of slightly turbid blood- 
tinged fluid. No gross foci of pundent 
material were noted in cither lesion. 
The clavicular and costal lesions were 
similar. On microscopic examination, 
fibrosis of the marrow spaces with 
minimal chronic inflammatory reaction 
within the fibrosed areas was present 
in all the bony lesions. The lumbar 
vertebrae were not affected. 

At the time of autopsy, the process 
appeared to be relatively quiescent, 
with death probably resulting from 
cachexia and an acute bronchopneu¬ 
monia. 

DISCUSSION 

A number of cases of osteomyelitis 
hi the newborn infant have been re¬ 
ported. To our knowledge, this is the 
youngest infant to be described with 
advanced bone dc.struction by the 
ciglitli day of life. 

According to Blanche,' the inci¬ 
dence of osteomyelitis has decreased 
marlvodly in all age groups except in 
infants under 1 year. jMany authori¬ 
ties stress the differences between 


osteomyelitis in infants and that in 
older children. The rapid periosteal 
proliferation, infrequency of seques¬ 
tration, and rather rapid resorption 
when present, were thought by Green 
and Shannon* to be typical of osteo¬ 
myelitis in infancy. The streptococcus 
was the most common etiologic factor 
in tlieir series, although other studies 
by Green,* Blanche, and Thomson and 
Lewis^ have found a higher incidence 
of slaphylocoeeus. 

In Green's report, .sldn infections 
wore incriminated in 27 per cent. The 
incidence of .skin infections in the 
newborn infant is common, and, os 
Thomson points out, their potential 
danger is overlooked becau.se most of 
them run a benign course. 

The ctiologj’ of the extensive osteo¬ 
myelitis in this case was septicemia 
of tlic newborn, the portal of entrj' 
being twofold. On tlie fifth day he 
developed a generalized pustular der¬ 
matitis, and on the following day had 
a purulent umbilical discharge. There 
was therefore only an interval of three 
days between the known etiologic 
process and the positive x-ray find¬ 
ings. The variability between the 
onset of sj’mptoms and positive roent- 
gcnographic evidence has been demon¬ 
strated by Self® and Ober.® Green 
found the range to be from 3 to 17 
days. 

Multiple bone involvement occurred 
ill 24 per cent of Green’s cases. 
Caffey^ stated he had had about the 
same experience. He reviewed the 
x-rays in this case and verified the 
diagnosis of osteomyelitis prior to 
biopsy; indeed he considered biopsy 
an unnecessary procedure. 

The diagnosis of osteomyelitis was 
never questioned until shortly before 
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transfer of the infant to University 
Hospital. At this time, several mem¬ 
bers of the staff and other observers 
remarked on his poor response to 
therapy and the bone hardness of the 
swellings. Differentiation of sarcoma 
from osteomyelitis may be difficult. In 
this case, however, the patient’s age, 
the multiple lesions, and the early 
course of the disease, so typical of 
osteonwelitis in the newborn, militated 
against the diagnosis of sarcoma. 

Treatment necessarily had to be 
varied and multiple because of the 
many crises that had to be met during 
the course of the infant’s illness. No 
agreement exists as to which treatment 
produces the best results. Nicholson® 
recommends immobilization in full ex¬ 
tension and abduction. In general, 
most orthopedists insist upon early 
drainage, although the method to be 
utilized is still disputed. This opinion 
is not shared by Green, who feels that 
most cases respond well to early treat¬ 
ment with high doses of multiple anti¬ 
biotics. The use of antibiotics alone 


in this ease failed to produce the 
desired result. 


SUMMARY 

The youngest known newborn infant 
to have generalized osteomyelitis is 
presented. In spite of high doses of 
antibiotics instituted early, the patient 
died. The importance of treating skin 
infections in the infant is stressed. 
Differential diagnosis from sarcoma 
maj'^ be difficult. 
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HAJIARTOIVIA OF THE GALE BLADDER IN A CHILD 
Richard C. Brown, JI.D., and Richard J. Brown, ^I.D. 
Owosso, Mich. 


P RIMARY tumors of the gall blad¬ 
der are rare in children. Car¬ 
cinoma of this struelurc is so rare un¬ 
der the age of 20 that our search i*c- 
vealcd only three reported cases. Two 
girls were operated upon in Chile,‘ one 
at 17 years, and one at 14 years of 
age. One case was reported from 
Sweden- in a 13-ycar-old girl. We 
found no report of any tj-pe of be¬ 
nign tumor of the gall bladder. 

Hamartomas were so named by Al¬ 
brecht’ in 1904 as “those tumor-like 
malformations of development in 
which the various tissues of a part arc 
present in improper proportions or dis¬ 
tributions, with prominent excess of 
one particular tissue.” Gross^ regards 
them as a development of abnormally 
placed tissues attempting to form sub¬ 
stance of tlie parent organ, but not 
achieving the completely normal pat¬ 
tern. Potter® states that, except for 
teratomas, practically all masses pres¬ 
ent at birth and which we ordinarily 
describe as benign neoplasms should 
be included under the term “liamar- 
toma.” This includes most heman¬ 
giomas, lymphangiomas, benign pig¬ 
mented moles, the neurofibromata of 
von Recklinghausen, adenomas of the 
liver, rhabdomyomas of the heart, and 
the eartilagc-cappcd c.xostoses. 

Benson and Pemberthy® have re¬ 
ported the successful removal of a 

From The Memorial Hospital, Owosso. 
Presented at the Pediatric Section Meeting, 
Henry Ford Hospital Alumni Reunion, Detroit, 
June I, 1957. 

Address: 113 Hast Williams St. 


hamartoma of the liver from a 7- 
montli-old infant. Hamartomas of 
the lungs in children have been de¬ 
scribed, and these often showed charac¬ 
teristic dispersion of calcification which 
facilitates x-ray diagnosis. We found 
no reported instance of hamartoma of 
the gall bladder. 

CASE REPORT 

iVIichael A., a 7-year-old white boy, 
had been followed for three years be¬ 
cause of a .spastic quadriplegia be¬ 
lieved due to Pelizaeus-Merzbacher’s 
disease, a diffuse brain sclerosis asso¬ 
ciated with domyclinization of the 
white matter. This diagnosis^ had been 
made at autopsy in two sisters who 
iiad died earlier, following a paralytic 
course similar to that of our patient. 
A maternal aunt of the patient had 
died of a similar condition. No special 
treatment for the disease is known, and 
none had been tried in our case. His 
suiwival this long was due almost en¬ 
tirely to the meticulous care provided 
by Ills mother. A brother, now 15, is 
apparently normal. 

During an interval examination in 
June, 1955, an egg-sized mass w'as felt 
in the abdomen near the hepatic flexure 
of the colon. Over the next month 
this became enlarged to the size of a 
grapefruit. On palpation it was well 
circumscribed, smooth, soft, and pain¬ 
less. It appeared extrinsic to the liver. 
There had been no jaundice, melena, 
clay-colored stools, obstipation, diar¬ 
rhea, vomiting, hematuria, or edema. 
Intravenous pyelograms showed nor¬ 
mal kidney and caliceal outlines, but 
irregular clusters of calcium were 
visible in the region of the right kidney 
in anteroposterior views. X-rays of 


319 



820 


THE JOURNAL OP PEDIATRICS 


the skull and chest Avere negatwe. 
Blood counts and urine studies Avcre 
noncontribntory. Surgical consultants 
agreed ivith our impression of a malig¬ 
nant renal, adrenal, or retroperitoneal 
embryonal tumor. 



and there Avere signs of intra-abdom¬ 
inal fluid (Fig. 2). The acute sjmip- 
toms subsided AAdth conservative treat¬ 
ment, and, in April, 1,000 c.c. of very 
viscid, amber-colored, ascitic fluid Avitli 
a specific gravity of 1.005 AA'as ob- 



Pig-. 1. Fig. 2. 

Fip. 1.—X-ray, July 14, 1955, showing lower border of tumor and normal right pyelogram. 
Fig. 2.—X-ray, Jan. 4, 1956, after rupture of tumor, showing massive intra-abdominal fluid. 


Because of the incurable nature and 
advanced stage of the brain degenera¬ 
tion,' it Avas decided that surgical ex¬ 
ploration Avas umvarranted. During 
the next six months at home the mass 
continued to enlarge, finally reaching 
the left mid-clavicular line and the 
iliac crest (Fig. 1). 

On Jan. 3, 1956, AA'bile the mother 
Avas holding tlie child, she felt the mass 
“break,” and brought him to the of¬ 
fice. On examination the definite mass 
Avas no longer palpable, but the ab¬ 
domen was distended, diffusely tender. 


tained by abdominal paracentesis. This 
fluid gave a negative test for bile, a 
strong test for albumin, and a normal 
test (11 units) for amylase. A centri¬ 
fuged sample, Avhich Avas studied care¬ 
fully by our pathologist, contained 
mesothclial and poljmtorphonuclear 
cells, but no tumor cells. 

Since our patient had failed to shoAv 
the usual doAvnhill clinical course of 
malignancy, Ave began to doubt the 
original diagnosis. RevioAV of all x-raj-s 
placed new emphasis on a lateral film 
showing the calcifications clustered 
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rather more anteriorly than might the region of the fxindus was exposed 
have been expected for a mass oi'ig- wliere omentum had apparently re- 
inating in the kidney-adrenal area. A placed the fundus wall. TJie gall blad- 
cholecystogram was attempted and dcr (Fig. 4) was filled with what ap- 
showed no dye in the gall bladder after pcared to be a mucoid tj^e of car- 
single and double doses of Telepaquc. ciuoma. There were large glands along 
Surgical exploration tinder ether the cystic and common ducts. The 
anesthesia was performed on ilay 38, common duct was dilated. No pathol- 
3956, by Dr. R. J. Brotwi (following ogy was felt in the pancreas or liver. 



Ffg. 3.—X-ray, May 17, 1936, after i>rcopcratlvc paracentesis, allowing calcification pattern. 


an unsuccessful attempt at splcnopor- Cholecystectomy was performed wth- 
togram). Five liundrcd cubic centi- ont difficulty and the postoperative 
meters of amber ascitic fluid had been cour.se was uncomplicated. During 
removed from the abdomen the day be- the subsequent eighteen months no evi- 
fore. (Fig. 3.) Jilorc fluid escaped ‘Icnce of metastasis or recurrence has 
upon opening of the peritoneal cavity, boon noted. 

Tlie spleen, kidneys, and pelvic strnc- Patkolofjy, —Dr. C. F. Black, pathol- 

lures were normal to palpation, and ogist, reported that the gross structure 

no pathology was found cxccjit in the (Fig. 4) of tlie mass was cj’stic, witli 

right upper quadrant. Here the omen- a yellow necrotic content and a thin, 

turn was strongly adherent to the fnn- calcified wall. The omental segment 

dus of the gall bladder, which was was friable and arranged in pajiillary 

enlarged to about five times normal processes. 

size. On separation of tlie omentum, The initial impression of adenocar- 
a large defect in the gall bladder in cinoma of the gall bladder was changed 
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to hamartoma after review of mici’o- Dr. Sidney Parber reported micro¬ 
scopic sections (Pig. 5) at the Uni- seopic sections showing: “...marked 
versity Hospital in Ann Arbor,® at the proliferation of the mucosa, which is 
Memoiial Center Children’s Tumor folded and reduplicated, and shows 
Registry in New York,” and at the hyperplasia of the epithelium in many 
Children’s kledical Center in Boston.^® places. Within the connective tissue 



Fig. 4.—Operative specimen .sliowing gall bladder witb disruption of tvall. 
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cores of the papillaiy projections arc 
seen smooth muscle dements, as well 
as eosinophilic homogenous material. 
The presence of macrophages in the 
subcpithclial tissue suggests a chronic 
inilammatory process. Portions of 
wall of a mucocele are present in asso¬ 
ciation with the hj'pcrplastic mucosa.” 
His diagnosis was, “Ilamartoplasia of 
gall bladder, benign, with adenomatous 
hj’perplasia.” 

CONCLUSION 

A case of liamartoma of the gall 
bladder occurring in a child is pre¬ 
sented. The intra-abdominal occur¬ 
rence of liamartoma is rare and no pre¬ 
vious report of gall-bladder hamartoma 
has been found. Tlie literature did 
not support a correlation between the 
hamartoma and the patient’s coinci¬ 
dental brain degeneration. This tumor 
developed a huge mucocele, which oc¬ 
cupied nearly two-thirds of the ab¬ 
dominal cavity before it ruptured. 
Observation for one year following 
successful cholecystectomy has re¬ 


vealed no evidence of recurrence or 
metastasis. 
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ACUTE APPENDICITIS IN EAELY CHILDHOOD 

Francesco Minervini, M.D., and Thomas V. Santulu, M.D. 
New York, N. Y. 


T he diagnosis and treatment of 
acute appendicitis in the very 
young patient present a difficult prob¬ 
lem and place a heavy responsibility 
not only upon the surgeon, but also, 
and pei’haps to an even greater extent, 
on the general practitioner and pedia¬ 
trician, It is only when this disease 
is constantly kept in mind by the 
physician called to the bedside of the 
very sick infant and young child that 
the diagnosis can be made early and 
treatment instituted promptly so that 
the morbidity may be decreased and 
the mortality kept at the lowest pos¬ 
sible level. 

Snyder and Chaffin^ stated that up 
to 1952 they had found 447 reports on 
acute appendicitis in childhood in the 
medical literature. This reflects the 
gravit}^ of the disease and the preoc¬ 
cupation of the pediatric surgeon lest 
the standards and signs that apply to 
the adult patient be inadvisedly ap¬ 
plied to the young one. The history 
and ph 3 "sical findings which are usu- 
allj' so tj’pical in the adult are fre- 
quentlj' vague, unreliable, and mis¬ 
leading in the j’oung child. Also, ex¬ 
perience has shovTi that acute appen¬ 
dicitis in the younger age group can 
progress with appalling rapiditj- to 
perforation. 


From the Department of Surserj-. College 
nf Physicians and Surgeons, Coiumbia Uni¬ 
versity, and the Surgical Service of the 
Babies’ Hospital. 


Because of the continuing diagnostic 
and therapeutic difficulties that are 
presented by these young patients, we 
have reviewed our cases from 1947 
through 1956. This report is based on 
a studj’^ of all patients under 4 j^ears 
of age with acute appendicitis who 
were operated upon at the Babies Hos¬ 
pital in New York City during this 
ten-year period. Dui’ing the same 
period acrite appendicitis Avas an un- 
e.xpected finding in the post-mortein 
examination of 5 premature infants. 
These cases were not included in the 
studj^ 

Our series includes 83 childi’en; 45 
females and 38 males. Table I shows 
the distribution according to age and 
points out the rarity of the disease in 
the infant group. 


Table I. Distribution op .Cases According 
TO Age 


AGE IN YEAKS 

NUMBER OF 
CASES 

1 PER CENT 

0 to 1 

1 

1.2 

1 to 2 

9 

10.8 

2 to 3 

26 

31.4 

3 to 4 

47 

56.6 


We found, in agreement with many 
othci-s,'’'’ that the most frequent pre¬ 
senting sjuiiptom on admission Avas ab¬ 
dominal pain; this varied from very 
mild to scA'crc, and was sometimes dis- 
coA-cred bj- the mother of the patient, 
after other sjmiptoms had appeared, 
as the onlA- explanation for a fixed 
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position of the legs in flexion or for 
the continuous crying of the child. We 
have recorded in Table 11 the pi*c- 
doininant symptoms elicited hy the his¬ 
tory. 


Table II. Feequexcv or Predominakt 
Syxiptoms 


SYMPTOMS 

NUMBEPw 

OF 

CASES 

PEP. CENT 

Abdominal pain 

77 

93 

Abdominal pain and 
vomiting 

C4 

77 

Vomiting, no pain 

4 

5 

No pain or vomiting 

2 



Interpretatlou of the physieal find¬ 
ings on admission to the hospital pre¬ 
sented a difficult task in this study. 
Examination of the abdomen was fre¬ 
quently unsatisfactory l)ccausc of the 
lack of cooperation of the patient or 
the difficulty of interpretation of the 
physical findings. In some cases seda¬ 
tion was needed for the examination. 
In most instances the examiner made 
some record of the presence or absence 
of local abdominal tenderness and 
rigidity or of their suhsequent develop¬ 
ment. The localization of signs to the 
right lower quadrant was the most 
frequent finding in arriving at a de¬ 
cision to operate. In many instances, 
the general picture of acute illness and 
a history that was compatible with 
appendicitis coupled with a high in¬ 


dex of suspicion following an unsatis¬ 
factory abdominal examination led the 
surgeon to operate. Tenderness or the 
palpation of a mass on rectal examina¬ 
tion was of particular value in this 
agc group and in some cases it was the 
onb' significant abnormal physical 
finding which led to the diagnosis. The 
fever range "was from 99° to 105° F., 
depending on the pathological findings 
and the state of hydration of the child. 
Lcukocyto.sis was present in the ma¬ 
jority of eases; 85 per cent had a 
wliitc blood cell count of over 10,000; 
in 58 per cent the count was over 15,- 
000. Tlie polymorphonuclear cells 
were usually elevated, as expected. 
However, in several eases of advanced 
appendicitis, the white blood count 
was normal. In general, only minor 
emphasis was given to the blood coxmt 
in arriving at a diagnosis in this series. 

We have continued to use the path¬ 
ological classification of Scliulling- 
studying our cases. His more 
recent statistics on the distribution of 
the pathological types covering pa¬ 
tients of all ages treated at tlic Co- 
lumbia-Presbytcrian Jledieal Center 
appear in Table III and are compared 
to the age group under consideration.^^ 
It is of interest to note that in a pre¬ 
vious report from the Babie.s Hospital 
by Taylor and Hodges*^ in 1941 of 


Table in. Pathological Distribution of Cases 


1 

CROUP 

PATHOLOGICAL DIAGNOSIS 

NO. OF 
CASES 

PRESENT SERIES ! 
(UNDEPv 4 YEAT.S) 
(PER CENT) 

SCIIULLINOER13 

SERIES 
(ALL AGES) 

(PER CENT) 

I 

Simple acute appendicitis 

9 

11 

68.7 

II 

Acute appendicitis ivitli localired 
peritonitis 

15 

18 

17.0 

ni 

Acute appendicitis with appendi¬ 
ceal abscess 

25 

30 

9.5 

rv 

Perforated acute appendicitis 'with 
acute diffuse peritonitis 

34 

41 

4.6 

V 

Acute appendicitis with progres¬ 
sive fibrino-purulent peritonitis 

0 

0 

0.2 
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children np to 13 years of age, the 
same percentage of perforated and 
nonperforated appendicitis cases was 
recorded as that given by Schnllinger. 
The important difference is found in 
the younger age group being pre¬ 
sented. This has been emphasized in 
a recent paper by Fields and associ¬ 
ates,^® who repoi'ted perforation in 31 
of 38 children 3 years of age or 
younger. 

The interval between the appearance 
of sjunptoms and the time of opera¬ 
tion was found to play an important 
part in the morbidity in terms of hos¬ 
pital stay (Fig. 1). The delay was 
due to the late appearance of the pa¬ 
tient at the hospital or to indecision of 

Zntarrtl frea onsat t« operation (days) 



Fig. 1.—^Days of hospitalization, as related 
to the delay between the onset of symptoms 
and the time of surgery. 


the surgeon to operate after tlie pa¬ 
tient had been admitted. Some of the 
delay was attributed to preparation 
of the patient for operation (hj'dra- 
tion, nasogastric aspiration, etc.). 
Whatever the cause for delay, it was 
e'\'ident that the morbidity was in¬ 
creased in nearly direct proportion to 
the interval. 

TECHNICAL CONSIDERATIONS 

The SIcBumey incision was used 
in 74 of the cases; in 11 of these a 


Weir extension was necessary. A trans¬ 
verse incision in the right lower quad¬ 
rant was used in five cases, and a 
right rectus incision in four. The ap¬ 
pendiceal stump was inverted in 66 of 
the 83 cases. In the others, the stump 
was doubly ligated and not inverted 
because of edema of the cecum or dif¬ 
ficult exposure. 

Drainage was employed in 44 of the 
83 cases for the indications previously 
outlined by Schnllinger.^^ This is a 
relatively high percentage of cases in 
which drainage was used and may at¬ 
test to the return to sound surgical 
principles rather than to the inordi¬ 
nate reliance on antibacterial agents. 

MORTALITY AND COMPLICATIONS 

In this series of 83 cases there were 
1 death and 15 complications. 

The fatality occurred in a S-^mar-old 
Puerto Rican male (U. H. 980115) 
who was admitted in December, 1949, 
having a 7-day history of abdominal 
pain. He was acutely ill, -with signs 
of acute appendicitis and roentgen 
evidence of lobar pneumonia. Opera¬ 
tion was done under ethyl chloride 
and ether anesthesia 30 hours after 
admission. Appendectomy, vuthout 
inversion of the stump, was performed 
for acute appendicitis and appendiceal 
abscess. During the procedure there 
was sudden cardiac arrest. Thoracot¬ 
omy was done, and cardiac massage 
was started 4 minutes after the arrest, 
with restitution of the heartbeat. Post- 
operatively he showed evidence of 
severe cerebral damage, and he died 
4 months later. Diffuse cerebral 
atrophy was found at post-mortem ex¬ 
amination. The operative field and 
the pneumonia were well healed. 

The death was attributed to an anes¬ 
thetic complication. One may well 
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spccul.'ite on tlie outcome if the diag¬ 
nosis of appendiceal abscess had been 
made preoperatively and operation 
withheld in the presence of co-existing 
lobar pneumonia or on tlie contribut¬ 
ing roles played by the pneumonia, the 
preoperative delay (30 hours), and the 
tardy institution of cardiac massage. 

The complications were: 8 cases of 
wound infection, 3 of paralytic ileus, 
2 of pelvic abscess, 1 of acute gastric 
dilatation and 1 of thrombophleliitis. 
All but one of the complications oe- 
ciiiTcd in cases of perforation or ap¬ 
pendiceal abscess. 

APPENDICEAL ABSCESS 

As also noted by other observers, 
the percentage of patients who had 
both perforation and local abscess at 
the time of admission to the liospital is 
relatively high in this age group. In 
this series it was found in 25 of the 
83 cases (30 per cent). The abscess 
was not suspected preoperatively in 
11 of these cases, the diagnosis being 
established at operation. The small 
group of 14 cases in wliich the diag¬ 
nosis of appendiceal abscess was made 
preoperatively was of particular inter¬ 
est to us since it may indicate a more 
recent trend in management. In 11 of 
these, operation was the treatment of 
choice (appcndicectomy with drainage 
in 8, incision and drainage mth sub¬ 
sequent appendicectomy in 3). In the 
other 3 cases conservative or nonopera¬ 
tive treatment was followed. These pa¬ 
tients had “interval” appendicectomy 
8 to 12 w’ceks later. 

In the previous report from Babies 
Hospital in 1941 by Taylor and 
Hodges” the nonoperative treatment 
of appendiceal abscess was more fre¬ 
quently chosen and advocated. 


This series is too small and the cir- 
cuinstanccs of the individual cases too 
varmble to compare the operative and 
the nonoperative methods of treat¬ 
ment. However, it is our impression 
that there has been a trend toward 
“early operation” in these cases since 
tlic advent of the antibacterial drugs. 
It must be pointed out that the only 
death in this scries was in a patient 
who was operated upon with an ap¬ 
pendiceal abscess although the diag¬ 
nosis was not made preoperatively. 

SUMMARY AND CONCLUSIONS 

1. Acute appendicitis in early child¬ 
hood is a treacherous disease because 
the diagnosis is difficult to establish 
early in the illness. The frequency of 
perforation is inordinately high. 

2. Local abdominal tenderness and 
rigidity or their subsequent develop¬ 
ment, and rectal tenderness or mass 
arc the most important diagnostic 
signs. 

3. A physical examination in this 
age gi’oup is too often unsatisfactory. 
Abdominal signs in an acutely ill, un¬ 
cooperative young child may be im- 
po.ssible to evaluate. 

4. A liigh index of .suspicion of acute 
appendicitis with a histoiy that is 
compatible with the disease must serve 
as the basis of diagnosis and the de¬ 
cision to operate in some cases in this 
age group. 

5. There has been a recent trend to 
early surgery in cases of appendiceal 
abscess, in preference to conservative, 
iionoperativc management. 
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Clinical Pathological Conference 


THE CHILDREN’S MEDICAL CENTER 
BOSTON, MASS. 

Sidney F^iUDEH, Editor 
John !M. Craig, Assistant Editor 


T his S-yoar-old wliitc girl %vas ad¬ 
mitted to The Children's Stedical 
Center for the investigation of spas¬ 
ticity, convulsions, and mental retar¬ 
dation. 

The child was tlic product of a nor¬ 
mal full-term pregnancy and delivery. 
The mother was Rli negative and the 
father and baby Rli positive, but no 
rise in the mother’s antibody titer 
was noted during pregnancy, and the 
baby’s Coombs test was negative. The 
hemoglobin on the day of birth w’as 
“107 per cent.’’ 

The mother noted that the baby 
was jaundiced on the second and 
third days of life. The baby then did 
well, holding up her head at 3 weeks, 
and sitting alone at 4 months. The 
social responses were normal but the 
child wa-s regarded as slightly lethar¬ 
gic, in retrospect. 

At 6 months of age tlic legs were 
first noted to be stiff. At 8 months 
of age, creeping began, and, at 10 
months, attempts to stand were made, 
but unsuccessfully. The child was 
toilet trained at 16 months and by 19 
months of age was beginning to talk 
and was feeding liorself. 

AVlicn 20 months of age, tlie child 
became irritable, developed .a fever of 


102® F., refused to eat, and remained 
in bed. During this period, when poli¬ 
omyelitis was prevalent in the neigli- 
borliood, her eyelids drooped, she 
stopped using her hands, could not get 
up, and had difficulty in swallowing 
solid foods. Because of .suspected 
myasthenia gravis she was given 
Prostigmin, 7.5 mg. orally three times 
a day. There was good improvement 
after the first two doses, and then it 
was discontintied because of lack of 
further improvement. Somnolence 
now developed, and this was associ¬ 
ated with generalized convulsive sei¬ 
zures and the development of inconti¬ 
nence. These continued daily for two 
to three weeks, then decreased to one 
every second or third day. No sei¬ 
zures had occurred in the month be¬ 
fore admission to the hospital, though 
no anticonvulsants had been given. 
One month prior to entry slie suffered 
a mild head injuiy. In the three-week 
period before admission, she bad be¬ 
come more responsive, though her 
arms were noted to shake on attempts 
to perform voluntary acts. 

Family Ilistoi'ij .—There is one 
licalthy sibling 8 months of age. There 
is no known history of heredofamilial 
central nervous system disease. 
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The admission physical examina¬ 
tion revealed normal vital signs. The 
head was 17.5 inches in circumfer¬ 
ence; the crown-heel length was 33 
inches. The infant was well devel¬ 
oped and well nourished, but nearly 
completelj'^ unresponsive except for a 
continuous twitching of the hands. 
There was a spastic quadriplegia with 
hyperactivity of all the tendon re¬ 
flexes, a sustained clonus in all ex¬ 
tremities, and a bilateral Babinski 
sign. Strong tonic neck patterns wei*e 
elicited on both sides. The cranial 
nerves and the sensory examination 
were said to be normal. The remain¬ 
der of the physical examination re¬ 
vealed no abnormalities. 

The laboratoiy examination of the 
urine revealed no phenylpyruvic acid 
or other abnormalities. The blood ex¬ 
amination gave a hemoglobin value of 
11.9 Gm. per cent, an erythrocyte 
count of 4.96 million per cubic milli¬ 
meter, a leukocyte count of 11.3 thou¬ 
sand per cubic millimeter, and a nor¬ 
mal leukocyte differential on smear. 
The tuberculin reaction was negative. 
The seiTim nonprotein nitrogen and 
electrolytes were normal. Examina¬ 
tion of the cerebrospinal fluid jdelded 
no cells, a protein of 131 mg. per cent. 
No pressure was recorded. The elec¬ 
troencephalogram was a natural 
drowsing tracing with 4 to 6 per sec¬ 
ond waves as the predominant back¬ 
ground rate, vdth 21/^ to 3 per sec¬ 
ond high-voltage slow waves seen 
from the posterior leads when the pa¬ 
tient became drowsier. There was a 
high-grade nsjunmetiy in the precen¬ 
tral and occipital leads, the left side 
having a higher voltage than the 
right. The pneumoencephalogram 
was normal. 


"While in the hospital the child was 
quite irresponsive. There was some 
vomiting following the pneumoenceph¬ 
alogram ; this symptom soon sub¬ 
sided. A repeat lumbar puncture four 
days after the air encephalogram re¬ 
vealed a reduced pressure, with 75 
leukocytes, of which 10 per cent were 
polymorphonuclear cells and 90 per 
cent mononuclear cells. There were 
also 80 erythrocytes and a total pro¬ 
tein of 96 mg. per cent. Gavage feed¬ 
ing was required for a few days after 
the air encephalogram. The patient 
was placed on cortisone (250 mg. per 
day) for a period of six days, and 
then was discharged on a maintenance 
dose of 150 mg. per day. 

The child was followed in the Out¬ 
patient Department and displayed a 
progressively downhill course, wth no 
relief of her decerebrate state. She 
became blind. Cortisone administra¬ 
tion was stopped. The patient was 
eventually admitted to a state institu¬ 
tion, and died there one year after 
discharge from the hospital, at the 
age of 3 years. 

DISCUSSION 

Dr. Charles A. Kane.® —There are 
scAmral questions which I think 
should be considered as one reads the 
protocol. 

How deep was the jaundice? Was 
it increasing, and how long did it 
last? jMj' suspicion is that it was 
probably physiologic rather than the 
deepening jaundice that one associ¬ 
ates with kernicterus or erythroblasto- 
.sis. in view of the negative Coombs 
test and the normal hemoglobin 
values. 

•Dr. Charles A. Kane is Vlsltintr Physician 
In XeurolofO* at the ^lassachusetts Memorial 
Hospital, and Professor of Xeurolog^’’ at Bos¬ 
ton University School of Medicine. 
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Except for “stiffness’* of tlie legs 
with delayed locomotor development, 
the child then did fairly ■well. Dur¬ 
ing the period of acute illness at 20 
months of age came the first chic to 
some focal disturbance of neuromus¬ 
cular or neurologic function. Tlic child 
stopped using her hands, her eyelids 
drooped, she had difficulty in swallow¬ 
ing solid foods, and she was unable 
to sit. Ill a somnolent child who is 
having a fever, these symptoms would 
be difficult to evaluate at best. One 
is told that her physician suspected 
myasthenia gravis. I think that was 
a very apt observation—he was 
apparently not satisfied that it was 
the answer to the problem and 
promptly stopped Prostigniiu in face 
of a transient improvement. I under¬ 
stand—although I have no personal 
experience with it—that occasionally 
pediatricians use Prostigmin to relax 
children with spastic conditions. 
Whether or not this had any bearing 
on her improvement at that time, I 
would not laiow. 

In the short period of improvement, 
three weeks before entry, the child 
began smiling again but her arms 
were noted to shake when she tried 
to perform voluntary acts. Perhaps 
this was a nonspecific fatigue phe¬ 
nomenon in a sick child, or perhaps 
it did indeed represent an intention 
tremor which would be of great sig¬ 
nificance in view of its possible loc.al- 
ization to the cerebellar pathway 
system. 

On physical examination, the head 
diameter was about an inch smaller 
than it should be for a child of this 
age, so that a mild degree of micro¬ 
cephaly may be said to have been 
present. There was no hepato- 


splenomegaly noted or mentioned. 
This would help us to exclude such 
possibilities as Niemann-Pick disease 
and Gaucher's disease. I would as¬ 
sume that the fundi were within nor¬ 
mal limits. In a child of this age, the 
textbook cherry-red spot of cere- 
bromacuhir degeneration may not be 
risible, but one should see perimac- 
ular edema or some disturbance in 
the retinal appearance immediately 
adjacent to the fovea. Eeceutly, at 
one of the pathological meetings it 
was mentioned (but I cannot find any 
further confirmation of this, or even 
an allusion to the original report) 
that in certain cases of cerebral 
macular degeneration one may find a 
Iiigh beta-lipoprotein in the blood. 
Tins is the only clue that Tay-Sachs 
disease may be associated with some 
systemic nonnervous abnormality. 

I had an opportunity, just a few 
minutes ago, to see a small sample of 
the clectroencephalographic tracing. 
It is exactly ns described in the pro¬ 
tocol, and again I would like to stress 
its negative aspects. I saw nothing 
there which resembles the triphasic 
wave forms which Cobb and others^ 
liave described in twelve case.s of cere¬ 
bral lipoidosis in children. Tliese tri- 
jihasic wave potentials arc non-focal. 
They are dy.synchronous, and they do 
not have any pavticulnr predilection 
for occipital or frontal areas. They 
are never seen in adult patients with 
cei'cbral lipoidosis. These investigators 
foci that if a child with diffuse encepli- 
alograplij' shows triphasic wave xmten- 
tials, one can eliminate Schildcr's dis¬ 
ease and seriously consider tlie possible 
presence of a diffuse neuronal disorder, 
such as a cerebral lipoidosis. Again 
this is negative information, and as my 
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colleague, Dr. Joseph Foley, is prone 
to 25oint out—the man who makes a 
positive observation is far ahead of the 
man who makes a negative observa¬ 
tion. 

The pncumoeneephalogram was neg¬ 
ative, ■which helps me to exclude sub¬ 
dural hematoma and a large infiltra¬ 
tive tumor or abscess near the 
ventricles. 

A brain biopsy would have been of 
some interest in this child. Recently, 
at the Boston City Hospital, we had 
the neurosurgeons do a brain biopsy 
in a similar case where prognosis ivas 
of great importance since the child 
had two younger siblings. In such a 
biopsy one can usually exclude or 
establish diffuse neuronal disorders 
such as lipoidosis. In our particular 
case we were disappointed to have a 
nonspecific report. It has also been 
pointed out that if these children with 
diffuse neuronal lipoid disorders have 
to undergo an abdominal operative 
procedure, or if a biop.sy of an auto¬ 
nomic ganglion such as the stellate is 
performed, the pathologist may find 
the typical swollen neuronal cells. 

The only thing that we should 
perhaps discuss further is what inter¬ 
pretation we should give to the sec¬ 
ond sjiinal puncture done four days 
after the pneumoeneephalogram. The 
introduction of air in the spinal 
subarachnoid space is a moderately 
irritating procedure, even in children, 
and my interpretation of the second 
spinal fluid finding is that they would 
not be inconsistent with a sterile me¬ 
ningeal inflammatory reaction due to 
the introduction of air. I do not 
believe they represent a primaiy or 
chronic meningeal inflammatorj' dis¬ 
ease. 


Now, I believe that there is one key 
word in this protocol. This is 
‘ ‘ twitching, ’ ’ and I Avould like to find 
out as much as I can about this. "Was 
it actually myoclonic with rapid jerk¬ 
like movements of the extremities, or 
was it a fine rapid tremor? 

Dr. Peter Auld. —The record states: 
“There is a continued twitching of 
the hands when the child is placed 
on her abdomen, and there are gross 
clonic movements. ’ ’ 

Dr. Kane. —^\Vas this myoclonus or 
myoclonic epilepsy? lilyoclonic epi- 
Icps.y refers to a familial syndrome de¬ 
scribed originally bj’^ UnverrichP and 
more recently by Lundborg® with pro- 
grc.ssive dementia, spasticity, quadri- 
plegia in flexion, and a peculiar type of 
epilepsy which is remarkably sensitive 
to audio, visual, and proprioceptive 
stimuli. If you clap your hands be¬ 
side the ear of one of these children, 
he will have a quick, lightninglike 
flexion contraction of one or many 
of the muscles of his body. This 
syndrome has been described since in 
a variety of forms. Recently, Dr. 
Denny-Brown and Dr. Wesley Wat- 
son'* at The Boston City Hospital have 
been investigating its pathology and 
elcctrophysiologj’’. Physiologic myo¬ 
clonus maj’' occur in normal people on 
waking ivith a start, but when it 
progresses to various pai’ts of the 
body and is associated with dementia, 
incontinence, and speech disturbances, 
the syndrome of Unverricht or Lund- 
borg or, at least, some sort of diffuse 
neuronal disorder must be considered. 

Did the twitching in this child 
actually represent myoclonus or not? 
If it did, I can make one of four quite 
specific diagnoses. If it did not. I 
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have to arrive at some other conclu- 
sion. ■\Vliat are the four possibilities, 
on the bnsis of myoclonus as a symp¬ 
tom of a diffuse neuronal disease? 

Any child who is jaundiced at birth 
certainly has to he considered as a 
possible candidate for the late com¬ 
plications of kcrnictcrus. I would 
use the following evidence: (1) The 
child was not deaf. (Dr. Byers and 
Dr. Crothers at this hospital have 
recently reported that in a large 
senes of cases of kcrnictcrus there is 
a remarkable degree of perceptive 
deafness. Only one out of twenty- 
three children in their group failed to 
have a perceptive deafne.ss.) If this 
child did not hear well, the odds arc 
against this illness being a late com¬ 
plication of kcrnictcrus. (2) Con- 
vul.sions arc rare in Itcriiicterus. (3) 
This was a first-horn child. (4) The 
laboratoiy data arc not suggestive of 
kcrnictcrus—to eliminate that possi¬ 
bility. Yet, I woidd not bo shocked 
if some damage to the dentate, oli¬ 
vary, or hypothalamic nuclei were 
found at post-mortem. Tlici'cforc, wo 
would have to list kernictcrus as a 
possibility, although I am eliminating 
it for the moment. Now, as far as the 
second possibility is concerned, very 
Ijriefly, the neuronal disorder.^ that 
we must consider here are those 
which are lumped under the term 
“cerebromacular degeneration’’ and 
by definition tliis does not mean just 
Tay-Sachs disease, but what Dr. J. 
Godwin Greenfield, the dean of neuro¬ 
pathologists in England and on the 
Continent prefers to call “Batten’s dis¬ 
ease,” because Batten actually de¬ 
scribed these before Spiclmeyer, Vogt, 
Bielscliowsky, or Kufs. These appear 
to present a spectrum with very 


.severe cases early in life and mild 
ca.ses later in life. There is a pos.si- 
bility, then, that this might lie a form 
of diffuse cerebral lipoidosis, though 
wo can, I believe, eliminate the sys¬ 
temic lipoid disturbances, such as 
Oauchcr's, Niemann-Pick’s, or Ilurl- 
cr’s. 

Tlic third possibility is so-called 
“myoclonus epilepsj' vith inclusion 
bodies.” A fourth possibility is Daw- 
.son’s encephalitis, or so-called “sub¬ 
acute inclusion body encephalitis.” 
Such cases have been described by 
Greenfield.® These patients with so- 
called (subacute) inclusion bod}’ en¬ 
cephalitis live from a few weeks up 
to 2 years, and as far as I can tell 
from reading tlie protocols, may mani¬ 
fest exactly the same clinical symp¬ 
tomatology as the patient under dis¬ 
cussion. Both arc rare and almost 
never correctly diagnosed in life. 

If this is not true “myoclonic epi¬ 
lepsy,” this brings ns to the diffuse 
scleroses, such as Scliilder’s disease, 
or the Pclizaeus-^rorzbachcr syn¬ 
drome, a more chronic form of the 
same process. Greenfield,® again, has 
introduced a confusing clement into 
the siUiation and has described an¬ 
other form which he calls “late in¬ 
fantile metachromatic leuko-encepha- 
lopathy,” which resembles in some 
w«'iys the diffuse scleroses, and yet 
appears to bo atypical. 

I have been tiying to determine 
what there is about the ease that led 
to the introduction of cortisone ther¬ 
apy. Cortisone has been used by 
neurologists for a variety of different 
reasons—among them the treatment 
of neurological complications of cer¬ 
tain collagen diseases. It has a 
limited use in tuberculous meningitis, 
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with which I am siii’c you are famil¬ 
iar, and one or two enthusiastic 
groups of workers have attempted to 
use it in myasthenia gravis. I am 
sure it has no place in the latter situa¬ 
tion. The dose used here seems to me 
to be rather large for a child weigh¬ 
ing 40 pounds, in terms of the dose 
one would use in an adult. 

If I were to make a guess—and I 
think there is no point in discussing 
a protocol unless you do make a guess 
—mine will he predicated on the 
belief that these were true myoclonic 
twitchings, and, therefore, my con¬ 
clusion is that this is probably not 
diffuse gray matter disease, such as 
Alpers disease, nor one of the diffuse 
scleroses, but one 'of the types of 
diffuse neuronal disorders which we 
mentioned—a cerebral lipoidosis, myo¬ 
clonic epilepsy, or one of the inclu¬ 
sion body encephalitides. My final 
statement is this—if this is true, then 
the spinal fluid is distinctly unusual. 
The spinal fluid would fit in better 
with Schilder’s or one of the demy- 
elinating types of diffuse sclerosis 
than it would with one of the cerebral 
lipoidoses. So, I am on the horns of 
the traditional dilemma. Either I 
believe the spinal fluid and diagnose 
Sehilder’s disease or something aldn 
to it, or else I do not believe the 
spinal fluid, interpret the twitchings 
as myoclonus epilepsy, and diagnose 
diffuse neuronal disorder. 

Dr. Parber.— Do you have any 
ground for disbelieving the spinal 
fluid? 

Dr. Kane. —No, I do not. I accept 
that. It just poses a problem in the 
sense that in the diffuse neuronal dis¬ 
orders. one would not expect the spinal 
fluid to show an elevated protein, 


whereas in Schilder’s disease it is 
possible. I am quite sure about one 
thing. I doubt that this child had 
myasthenia gravis. 

Dr. Parber. —I think the dilemma 
is one which has peiqilexed us many 
times. Should we accept a laboratory 
finding which appears to be clean-cut, 
but which is not entirely consistent 
with the clinical picture, or shall we 
stress the clinical findings and dis¬ 
regard the laboratory evidence which 
is not consistent with the clinical 
picture? Perhaps this discussion will 
bring out the feelings of the house 
staff. Dr. Berenberg, may we begin 
with you? Is this mj’-asthenia gravis? 

Dr. William Berenberg. —would 
agree with Dr. Kane that this is not 
myasthenia gravis. Is this not per¬ 
haps an individual who has had spas¬ 
tic quadriplegia of cerebral pahy, 
who then went on to a eonvulsive 
state, as so many of them do ? I agree 
with your statement about the rarity 
of conmilsions in those who have had 
kernicterus, but certainly such ter¬ 
minal states are common enough in 
those who have gone on to a diffuse 
degeneration as a result of repeated 
seizures. I was more impressed with 
the spinal fluid values than you were. 
Dr. Kane, particularly because two 
readings were significantly elevated. 

I would be inclined to put the case in 
a degenerative group for that reason 
alone. I would like to ask Dr. Kane 
if the pneumoencephalogram helps at 
all in differentiating these degenera¬ 
tive states? 

Dr. Kane. —Not particularly, Dr. 
Berenberg, except in a sense that if 
the proce.ss resulted in hydrocephalus, 
we would expect an abnormal pneu¬ 
moencephalogram. I think it is quite 
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conceivable that a child might have 
any one of the syndromes that vre 
mentioned "with a perfectly normal 
pnenmoenccphalogram. 

Dr. Martin H. 'Wittendorg. —I am 
not prepared to say that the pnenmo- 
encephalograin of this patient is quite 
normal. The cranial vault is border¬ 
line in size and at the lower limits of 
normal size. By itself, I think that 
would mean very little. The lateral 
ventricles arc top normal in size, again 
a finding, in itself, of doubtful signifi' 
cance. With a head which is smaller 
than normal and with the ventricles 
a little larger than normal, you can 
say that some diffuse diminution in 
the total mass may be present, 
provided there is no obstruction of 
any sort. 

Dr, Kane.-—^T his would, perhaps, be 
against Schildor’s disease. 

Dr. ‘WiTTENnoRG.—I think so. I 
think that we see this sort of thing in 
older ago groups in many conditions. 
I have no idea whether this represents 
hypoplasia or diffuse decrease in brain 
substance. 

Dr. Craig. —^Would not your encepb- 
alogi'am be of more diagnostic value 
later in tlie course of the degenerative 
process and show some atrophy in 
these children? 

Dr. Kane.— The clinician may get a 
clue as to the presence of Sehilder’s 
disease in that, of all the degenerative 
encephalopathies, it is the one which 
may be associated with papilledema, 
an increased intracranial pressure, and 
an elevated spinal fluid protein. Dur¬ 
ing tlie preliminary phases of degenera¬ 
tion, the myelin becomes swollen and 
this produces a papilledema, or at least 
a swelling of the optic disk. 


Du. Farber.— The swelling may be 
so great in Schildcr's that on one oc¬ 
casion, twenty-five years ago, a clinical 
diagnosis of bilateral glioma of the op¬ 
tic nerves was made. At post-mortem, 
indeed, those optic nerves wore huge. 
The late Dr. IMyrtelle I\I. Ganavan,^ 
who studied that brain with the well 
preserved optic nerve swelling, found 
a typical example of Scliilder’s micro¬ 
scopically. 

Dr. Eigumond S. Paine.—W e who 
followed this cliild believed that she 
had one of the degenerative diseases 
of the white matter of the .Schildcr's 
group. Wc felt that a differential 
diagnosis between the different mem¬ 
bers of the group could not be made 
dunng life. The protocol docs not 
fully indicate the progressive nature 
of the child's illness. 

There have been variou.s word-of- 
mouth reports that Schildcr’s disease 
and others of that group are supposed 
to be benefited by cortisone. There 
arc two such cases which Dr. Sydney 
Gcllis is following at the Beth Israel, 
one of which liad, on pneumoencepha¬ 
lography, what appeared to be a mass 
projecting into one lateral ventricle. 
At operation, this mass was found not 
to be a tumor, but rather a mass of 
degenerating myelin of the Schilder 
type and it was felt, therefore, that 
the diagnosis was confirmed. That 
child improved vciy dramatically on 
cortisone. I have seen her several 
times since, on and off cortisone. Bach 
time she was better on the cortisone 
and worse without it. The other pa¬ 
tient has, I strongly suspect, multiple 
sclerosis rather than Schilder’s dis¬ 
ease and is naturally having her ups 
and do-wns. Beeau.se of the possibility 
that cortisone might be of benefit, it 
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was tried here, with no great success 
as the ultimate outcome obviously 
showed. 

Dr. Kane. —It would liaAm been of 
great interest in this ease to do a 
quantitative test for gamma globulin 
by the zinc sulfate precipitation test 
developed by Dr. Joseph Foley at the 
Boston City Hospital, after eliminat¬ 
ing liver disease and neurosyphilis. 


that they may well be due to multiple 
sclerosis. I do not ImoAV Avhether any 
such tests haAm been tried in patients 
Avith Schilder’s disease. 

Dr. Craig.—^I n this child, the im¬ 
mediate cause of death Avas a very 
extenswc hemorrhagic bronchopneu¬ 
monia, in Avhich numerous coccal 
bacterial forms Avere easily demon¬ 
strable. The brain had quite classical 



1 .—Cross section of the brain. The white matter is translucent and depressed. There is 
little demarcation between gray and white matter. 


This test is iioav somewhere betAveen 
85 and 90 per cent accurate in making 
a A-ery strongly suggestive diagnosis 
of a demyelinating disease. The leA'cls 
of gamma globulin that he Avould 
consider significant are someAvhere 
on the order of 15 per cent of the 
total protein, or more. If the per¬ 
centage of gamma globulin in the 
spinal fluid exceeds 15 per cent of the 
total in a patient Avith various neu¬ 
rologic symptoms, the presumption is 


changes of Schilder's disease. It aa'cs 
300 Gm. bcloAV the standard for the 
child’s age. The Amntiacles Averc 
mildly dilated, and this appeared to 
be due to loss of brain substance, 
since no obstruction Avas demonstra¬ 
ble. There aa-rs a marked decrease, 
grossly, in tiic differentiation of the 
gray and Avhite matter (Fig. 1) and 
many small cystic spaces Avere pres¬ 
ent in the depths of the Avhitc matter. 
Largo brain sections, prepared by 


CLIXICAL PATHOLOGICAL COXFEKEXCE 


337 


Dr, Paul I. Yakovlev of the Harvard 
^[cclical School, revealed a very 
marked loss of myelin in many areas 
of the brain, especially in the centrum 
■ ovale (Fig. *2). As is usual in Schilder’s 
disease (encephalitis periaxialis dif« 
fusa) the arcuate fibers running from 
one gyrus to an adjacent one were 


preserved. A Sudan black fat stain 
(Fig. 3) of the white matter shows 
few myelin sheath strueUires and 
many fat-fillcd macrophages to be 
present, both diffusely and in a peri¬ 
vascular distribution. Though the 
cerebral neuronal stripe was well 
preserved, there was considerable loss 



Fie. 3. 


Fjff 2—PhotORraph of brain section. There is niarkoil denivelin.'itlon of the white 
ospecially the centrum ovale and Internal c.ip<iule. The aicuate nbers are partially 
Loyez stain. (Reduced from normal size by Vu.) 


Fifr 3.—^Photomlcropraph of brain An area from the subcortical white matter with 
demyellnlzatlon and IrreRUlar m.asscs of IipId. UavinR some perivascular accumulations 
section: Sudan black stain. (X330,) 


matter, 

spared. 

marked 

Frozen 
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of neuronal elements from the dentate 
nucleus in the cerebellum, the inferior 
olivary nuclei in the medulla, and in 
the spinal cord. These latter changes 
are considered to be secondary, per- 
haiis to the anoxic spells associated 
with her convulsions. The other cere¬ 
bral degenerative states of childhood 
such as the concentric form of Bar- 
loAv, that of Pelizaeus and IMerzbacher, 
the metachromatic leukoeneephalop- 
athies, and Krabbe’s disease can, I 
believe, all be eliminated on an ana¬ 
tomic basis of distribution and the 
type of tissue reaction. 

^lany differept etiologie considera¬ 
tions have been ermlved in the attempt 
to explain Schilder’s encephalitis, 
including allergic, infectious, viral, 
hereditary, and metabolic mecha¬ 
nisms. None have been incriminated 
without doubt. 

Dr. Kane. —The predominant opin¬ 
ion among neurologists and neuro¬ 
pathologists is that these demyelinat- 
ing diseases represent a spectrum of 
the In'persensitiAm reaction in the 


nervous system, from slowly pro¬ 
gressing lesions (as in some cases of 
multiple sclerosis) to Amry rapidly 
progressing processes (as in the so- 
called hemorrhagic leukoeneephalop-' 
athies). It is of interest that the 
gamma globulin of the cerebrospinal 
fluid may be elevated in some of these 
states, Avhieh is, of course, of interest 
in vicAv of the relation of gamma 
globulin to the immune states. 
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THE TONSIL-ADENOIOECTOIIY ENIGMA 
Hakry Bakwin, M.D. 

New York, N. Y. 

'^From inability to let well alone; from too much zeal for the new and 
contempt for what is old; from putting knowledge before wisdom, science before 
art, cleverness before common sense, from treating patients as cases, from making 
the cure of the disease more grievous than the endurance of the same, Good Lord, 
deliver us.” 

Sir liohcrt Hutchison 
(Brit. M. J. 1: 671, 1953) 


N O operation in childhood is per¬ 
formed as frequently as T and 
A. Contraiy to the view of many 
discriminating physicians, the proce¬ 
dure is as popular now as it was 20 
years ago, perhaps more so. Yet evi¬ 
dence of its beneficial effect is of the 
most tenuous sort. The operation re¬ 
tains its vogue in the face of wdl- 
documented evidence that, in the over¬ 
whelming majority of cases, it is use¬ 
less. 

T and A is generally regarded as a 
harmless procedure. It was so re¬ 
garded 20 years ago. In the light of 
the clearly demonstrated relation be¬ 
tween T and A and bulbar poliomye¬ 
litis, we now know that it was in no 
sense a procedure to be taken lightly. 
Over the years many children have 
died, many otliei’s have lingered in 
respirators, clinging desperately to an 
existence wdiich offered at^best perma¬ 
nent crippling, because of a T and A 
decided upon casually. 

Prom the Department of Pediatrics. New 
York University College of Medicine, and 
Children’s Medical Service, Bellevue Hospital. 
New York, New York. 

Presented before the Philadelphia Pediatric 
Society. Feb. 11, 1058. 


Newspapers and health insurance 
publicity- have helped to keep alive the 
popularity of the operation. In an 
article in the staid Wall Street Jour¬ 
nal (Nov. 2, 1955) under the head¬ 
line—‘^Boonton, N. J., Group Cuts 
‘Frills/ ” M'e find the following: “At 
9 o’clock this morning, 65-bed River¬ 
side Hospital here inll open its doors 
for the first time. Exactly one hour 
later seven year old Diane Pierce is 
scheduled to have her tonsils taken 
out.” 

The New York Times (Dec. 25, 
1956), writing about the blessings of 
the new “medicare” program, says, 
“A hea^’j’- backlog of tonsil eases in¬ 
volving sons and daughtei’s of service¬ 
men is being whittled doum by civilian 
physicians. ’ ’ 

Bine Shield (April 2, 1952) boasts: 
“A few months ago five branches of 
the Giordano family received $300 
worth of benefits within a few days 
as tlie need for surgery swept the 
children. Eleven of 33 grandchildren 
of Paul Giordano required tonsillec¬ 
tomies.” 
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THE FREQUENCY OF T AND A 

Data on the frequency with which 
tonsils are removed are difficult to ob¬ 
tain because there is no uniformity in 
the practice in different communities. 
The report of the Chief Medical Of¬ 
ficer of the Ministry of Education for 
England and Wales for the years 1952 
and 1953^ points to the puzzling varia¬ 
tions in the T and A rates in different 
areas. Some of these arc shown in 
Table I. In Leeds, for example, the 
chances of a child having had a tonsil¬ 
lectomy in 1953 were 10 times greater 
than in nearby Sheffield. 


Table I. The Percentage of School Chil¬ 
dren Operated Upon for Tonsillectowv in 
VARIO0S Cities in England, 1953*“ 



SCHOOL 

population 

PEE CENT OF 
SCHOOL POPULA¬ 
TION operated 
UPON 

Leeds 

70,988 

4.2 

Sheffield 

76,811 

0.42 

East Ham 

16,868 

3.2 

West Ham 

28,279 

0.46 

Manchester 

108,080 

1.7 

Liverpool 

131,275 

0.36 


•Source; The Health of the School Child. 
Report of the Chief Medical OfRcer of the 
JIinistr>’ of Education for the Years 1952 and 
1953. P. 21, 1954. 

Even more striking are the 1954 
figures supplied by the Registrar Gen¬ 
eral.^ A child in Rutlandshire is 19 
times as likely to have a T and A as 
one in neighboring Cambridgeshire; 
and in sunny Bexliill the operative 
rate is 27 times as great as in northerly 
Birkenhead. 

A similar situation exists in the 
United States. SchlesingerV data 
show that tlie proportion of children, 
3-9 years, who had T and A’s was 3 
times higher in Newburgh, N. Y., than 
in adjacent Kingston; and, in a sur¬ 
vey of the practice of T and A among 
physicians specially interested in chil¬ 


dren, "Wolman^ found that a relative 
small proportion of physicians are do¬ 
ing a disproportionately large number 
of operations. 

A further difficulty in estimating 
the frequency of T and A is that the 
socioeconomic grouping is an impor¬ 
tant consideration. In the study made 
by DoAvnes” in Westchester County, 
N. Y., children of the professional and 
managei’ial class were much more 
likely to be operated on than those of 
the semiskilled and unskilled group. 

In England, Glover® found that T 
and A was performed more than 3 
times as often in children of the well- 
to-do as in those who attended public 
elementary school. At Eton, in 1938, 
83 per cent of new boys had liad their 
tonsils removed before entry at about 
13 years of age. In general, the 
wealthier and more exclusive the 
school the higher the tonsillectomy 
I’ate. 

A study of T and A in Australia has 
been reported by Bey.' He surveyed 
a group of approximately 700 cliildren 
who had been recommended for T and 
A by experienced members of the visit¬ 
ing staff of the Sydenham Children’s 
Hospital but who were not operated on 
because of a poliomyelitis epidemic. 
On re-examination 18 months or more 
later it was concluded that operation 
was unnecessary in 87 per cent. Dey 
also found that 49 per cent of a series 
of children attending free public 
schools in Sydney had had T and A’s, 
while more than 70 per cent of cliil- 
dren attending private schools had lost 
theire. 

In 1932-33, the American Child 
Health Association® presented data on 
the frequency of T and A in 1,000 
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children from the public schools in 
New York City. At that time 61 per 
cent of the children had had their 
tonsils removed by the time they were 
11 years of ago. 

Seventeen years later, Siegel, Gicen- 
berg and Magee” surveyed the situa¬ 
tion again and discovci’ed that 53,007 
T and A’s had been performed in the 
hospitals of New York City during 
1949. The average annual number of 
births during the 5-year period, 1940- 
1944, was 117,344. Using this figure 
as a measure of the child population, 
jind assuming that 1949 was a repre¬ 
sentative year for T and A, then 
roughlj' 45 per cent of New York City 
children had had their tonsils removed 
in hospitals in the city. Surprisingly, 
however, a considerable number of 
New York children are operated on in 
the private offices of physicians and 
outside the city. Of 74 children with 
poliomyelitis, Siegel, Greenberg, and 
Magee found that 24—almost a third 
—^liad had tonsillectomies elsewhere 
than in New York City hospitals. It 
is hardly justifiable to generalize on 
the basis of this small sample but evi¬ 
dently a 45 per cent estimate of chil¬ 
dren operated in New York City is 
low. The frequency of T and A was 
probably not materially different in 
1949 from what it had been in 1932- 
1933. 

Downes,® working in 2 communities 
in 'Westchester County, N. Y., found 
that T and A lias risen sharply during 
the past 5 decades. Of persons bom 
before 1910, 19 per cent had been 
operated on by the time they reached 
their twentieth birthday. Among those 
born between 1910 and 1929, 48 per 
cent had lost their tonsils by the same 
age; and of those born after 1929 the 


figures had risen further, to over 55 
per cent. In families where the head 
was of the professional or managerial 
class the percentage of T and A’s in 
the youngest group (born after 1929) 
was 67. 

Another interesting feature brought 
out by Downes’ report is the earlier 
age at which T and A is now per¬ 
formed. For e.Kample, in males 40 
ycai*s and over in 1949, only 4 per 
cent liad lost their tonsils by the time 
they were 5 years old, compared with 
18 per cent in the 20- to 39-ycar-old 
group and 42 per cent in the undcr- 
lO-year-old group. 


TaBI.E II. COMPAHISON OF TUB FhEQUEN'CV 
OP TONSIL^ADENOIDECTOMT in 1943 AND 1951, 
Rociiestef., N. y.* 


AOB—^YEARS 

1 PEP. CENT OPERATED UPON 

1 lD43t 

1951t 

14 

51 

61 

15 

51 

59 

16 

58 

57 

17 

50 

55 

14-17 

52.5 

57.5 


•Source; Dr, Albert D Katser. 

tBased on 40,464 examinations In all 
schools. 

IBased on S21 minora ©.xamlned for work 
permits. 

Tlie late Dr. Albert D. Kaiser (loc. 
eit.) supplied data on tho frequency 
of T and A in Rochester, N. Y., in 
1943 and 1951 (Table II). Tho nnm- 
her of operations increased from 52.5 
per cent of teenagers in 1943 to 57.5 
in 1951. 

According to tho Registrar Gen¬ 
eral’s report for 1954,“ 226,211 T and 
A’s were done in National Health 
Service Hospitals. This does not in¬ 
clude patients operated on in private 
hospitals and nursing homes. Since 
the number of births in England and 
Wales is about 670,000 a year, this 
means tliat one third or more of 
British children are having T and A’s. 
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The tonsillectomy fad is -woi’ld-Avide. 
Even in faraway India, Wagle^" de¬ 
plores the frequency of the operation. 

The Metropolitan Life Insurance 
Company has recently published fig¬ 
ures on the frequency of admissions to 
hospitals of the dependent children of 
the company personnel (Table III). 
T and A’s accounted for nearly half 
of the operations in children under 20 
years; the proportion under 10 years 
exceeded two thirds. 

Table III. The Annual Hospital Ad¬ 
missions PEE. 1,000 Dependents of Per¬ 
sonnel, JiIetkopolitan Life Insurance Com¬ 
pany, 1954-55* 


AGE 

(YEARS) 

ALL TYPES OF 
SURGERY 

TONSILS AND 
ADENOIDS 

MALES 

FE¬ 

MALES 

MALES 

FE¬ 

MALES 

0-19 

46.2 

38.8 

21.9 

20.7 

0-4 

38.7 

25.0 

17.4 

13.6 

5-9 

69.3 

62.5 

47.5 

43.7 

10-14 

33.3 

28.7 

7.4 

11.3 

15-19 

36.1 

35.6 

4.1 

4.6 


•Source; Statistical Bulietin, Metropolitan 
Life Insurance Company, April, 1957, 


According to data obtained from 
the iliehigan Medical Service (M M 
S), this plan paid for about 44,000 T 
and A s in 1955 (12 operations per 
1,000 members). If the frequency of 
operations was the same for persons 
not insured by the M M S, then about 
88,000 T and A’s were performed in 
iMiehigan in 1955. Since the annual 
number of bii-ths for the past 10 years 
has averaged about 160,000, this means 
that over lialf the children in Michigan 
are having tonsillectomies. 

Le Riche and Stiver'^ report that 
the annual rate for T and A in 1955 
was 19.8 per 1,000 members insured in 
the Physician’s Services, Inc., Ontario. 
The frequency by age corresponds 
closely ivith the Metropolitan Life In¬ 
surance Company data. 


WHY jVRE tonsils REMOVED? 

An interesting approach to the T 
and A problem ivas that of IVolman^ 
who surveyed, by questionnaire, 3,441 
physicians with practices confined 
principally to the care of children. 
Among the questions asked was, 
“What do you consider indications for 
tonsillectomy and adenoidectomy?” 
The replies are summarized in Table 
IV. 

Thirteen indications are given. 
Heading the list is “recurrent or 
chronic otitis media,’’ which was in¬ 
cluded in every physician’s reply. 
Other indications prominently men¬ 
tioned are mouth breathing or snoring 
due to large size of tonsils or adenoids, 
recurrent or chronic tonsillitis, early 
hearing impairment, r e c u r rent or 
chronic cervical adenitis, peritonsillar 
abscess, recurrent or chronic asthma in¬ 
duced by respiratory infections, “tend¬ 
ency’’ toward rheumatic fever, recur¬ 
rent or chronic sinus infection, and 
recurrent or chronic lung infection. 

Others^’ have listed more “indica¬ 
tions” such as suppurative sinusitis, 
general underdevelopment associated 
with frequent attacks of adenotonsil- 
litis or excessive adenotonsillar h.-vTier- 
trophj’-, speech defects associated with 
excessive adenoid and tonsil lijqier- 
trophy, foul breath, diphtheria carrier 
state, snoring, high-arched palate, 
pigeon breast, pyelitis, retarded men¬ 
tal development due to anoxemia, 
nightmares, night sweats, cough, and 
enuresis. 

In actual practice, the overwhelming 
majority of children are opci’ated upon 
for one or more of three reasons: 
parental pressure for the operation, 
large tonsils or adenoids, and frequent 
upper respiratory infections. 
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Table IV. The Indication for Tonsillectomy and Adenoidectomy* 


INDICATIONS 

SIMULTANEOUS 
TONSILLEC¬ 
TOMY AND ADE- 

NOIDECTOMT 
(PER CENT) 

TONSILLEC- ' 
TOMY ALONE 
(PER CENT) ; 

ADENOIDEC- 
TOMY ALONE 
(percent) 

TOTALf 

(per cent) 

Recurrent or chronic otitis media 

p-.. it . . 

77.2 

0.9 

21.9 

100.0 


66.9 

1.2 

19.8 

87.9 

R ■ 

80.1 

5.7 

0.7 

86.5 

Earlv hearing impairment 

58.4 

0.9 

26.9 

86.2 

Recurrent or chronic cervical adenitis 

55.4 

3.7 

0.8 

59.9 

Previous quinsy (peritonsillar abscess) 
Recurrent or clironic asthma induced 

47.5 

9.1 

0.7 

57.3 

by Tcspiratory infections 
“Tendency" toward rheumatic fever 

S5.5 

0.3 

1.7 

37.5 

32.8 

2.2 

0,4 

34.4 

Recurrent or chronic sinusitis 

24.5 

0.6 

5.9 

31.0 

Recurrent or chronic lung infection 

23.0 

0.5 

1.2 

24.7 

Scarred or crj’ptic tonsils 

7.6 

1.8 

0.1 

9.5 

Large size alone 

6.2 

1.7 

1.3 

9.2 

Routine 

0.5 

0.1 

_ 

0.6 

Otliers 

Ko answer (0.6 per cent) 

2.7 

0.4 

1.0 

4.1 


•Source: Wolman, I./ with the kind permission of the author. 

tThls "Total" column portrays the relative Importance ascribed by pediatricians to the 
indication.s listed. 


Despite miieli pi’opagaiula against 
Indiscriminate tonsillectomy in the 
past 20 years, parents continue to 
pi’ess strongly for the operation. There 
is still a ^Yidespread impression among 
the laity that it is, in some way, a 
desirable health measure and that it 
protects against colds. Health insur¬ 
ance plans liavc fostered the operation. 
Now that it is “free,” the phj’sician, 
in considering the need for T and A, 
is no longer deterred by concern about 
the cost to the patient and conse¬ 
quently judgments are made nnth less 
deliberation. 

In this connection, an interesting 
observation was made by the American 
Child Health Study Group.® They 
found that 28 out of 29 of the chil¬ 
dren, taken to a free clinic with their 
.school medical examination slips call¬ 
ing attention to their tonsils, were 
operated on whereas none of the 7 
children who went to private physi¬ 
cians were operated upon. 

Size of Tonsils and Adenoids .—The 
use by plij-sicians of tonsillar size as an 


indication for operation was investi¬ 
gated by the American Child Health 
Association in 1932-1933.® The tonsil 
problem was part of a larger survey 
of the effectiveness of school health 
sendees. WHicrens in the case of most 
defects—dental, vi.sual, auditory— 
their study was directed toward find¬ 
ing better ways of correcting defects 
which were discovered, in the ease of 
tonsils tlic inquiry took a different 
coui'sc, namely, toward explaining the 
large number of tonsillectomies. 

A sampling of 1,000 children, 11 
years of ago, from the public schools 
of New York City disclosed that 61 
per cent had already lost their tonsils. 
Tlie remaining 39 per cent were ex¬ 
amined by a group of school physi¬ 
cians who selected 45 per cent of tliesc 
for T and A and rejected the rest. 
The rejected children were then re¬ 
examined by another group of phy¬ 
sicians, who recommended for opera¬ 
tion 46 per cent of tliose remaining 
after the first examination. IVlien tlic 
rejected children were re-examined a 
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third time, a similar percentage—44 
—was selected for operation, so that 
after 3 examinations only 65 children 
out of 1,000 remained who had not 
been recommended for T and A. These 
subjects Avere not further examined 
because the supply of examining phy¬ 
sicians had run out. 

The studj’^ showed that there was no 
correlation whatsoever betAveen the 
estimates of one physician and that of 
another regarding the adA'isability of 
operation. The authors therefore con¬ 
cluded that the chance of a child’s be¬ 
ing recommended for operation de¬ 
pended prineipa]l.r on the physician 
rather than on the child’s health 
status. 

The American Child Health Associa¬ 
tion study revealed that nurses were 
giving mucli more attention and time 
to tlie medical examiner’s tonsil recom¬ 
mendation than to other health defects. 
In a sample of 382 ll-yeai’-old chil¬ 
dren Avith extreme dental defect, 53 
per cent had had their tonsils removed 
and, in a group of 342 children Avith 
uncorrected A'isual defect, 46 per cent 
liad had tonsillectomy. Here Avere 2 
groups of children, AA-ith extreme 
handicaps for Avhich nothing had been 
done, yet the}’ had had tonsillectomy. 

A study, not often enough discussed 
in the voluminous literature on T and 
A, is by Epstein” from the clinic of 
the late Dr. Joseph Brennemann. He 
folloAved 540 children, ranging in age 
from 2 to 13 years, before and at in¬ 
tervals for 2 years after operation. 

He observed no relation betAveen the 
size of the tonsils and the results of 
the operation. Nor could he detect any 
connection betAveen the size of the 
crA-pts and the amount of caseous 


matter AA-liich they contained, on the 
one hand, and the results of the opera¬ 
tion, on the other. Buried tonsils Avere 
no different from others in the type 
or seA’erity of preoperative symptoms, 
in the rapidity of recovery from the 
operation, or in the final results. 

In 152 of the children, histologic 
sections of the tonsils AA'^ere studied. 
Practically all shoAved some degree of 
infection or connective tissue seal’s or 
both. There Avas no correlation be¬ 
tAveen the histologic appearance of the 
tonsils, the type or severity of the pre¬ 
operative symptoms, or the result of 
the operation. “Wliether the tonsils 
Avere buried, cryptic, smooth, large or 
small, boi’e no relation to the preopei’a- 
tiA'e sjTnptoms or to the degree of suc¬ 
cess of the operation.” For example, 
some healthy-looking children AA’ith no 
complaint except mouth breathing had 
tonsils AA’liich Avere riddled AAuth ab¬ 
scesses and sealed off Avith scar tissue. 
ConA’-ersely, other children Avith an al¬ 
most constant complaint of sore tliroat 
accompanied by scA-ere systemic reac¬ 
tions, had almost normal tonsils. 

No correlation Avas found betAveen 
the size of the adenoids, determined 
by digital examination under anes¬ 
thesia, and the results of operation. 
Although all the children A\’ith almost 
completel}’^ obstnicted nasopharynges 
suffered from some degree of mouth 
breathing, a surprising finding Avas the 
sizable number of children Avith only 
slight narrowing of the nasophar.vnx 
Avho AA-ere also mouth breathers. Of 3( 
children AA’ith practically no obstruc¬ 
tion in the retropharyngeal space, 20 
shoAA’ed some degree of mouth breath¬ 
ing and 11 Avere almost constant mouth 
breathers. 
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Even more sm’prising was the fact 
that these children were frequently- 
cured of mouth breathing by the 
operation. Six of the 11 children who 
liad little nasophaiyngeal narrowing 
on digital examination and whose ade¬ 
noids on removal were small but who 
were constant moiith breathers were 
completely cured and 2 othei’s were im¬ 
proved by operation. 

Epstein concludes that the appear¬ 
ance of the tonsils should never in¬ 
fluence one’s judgment as to the -wis¬ 
dom of removnng them to improve the 
child’s health. *‘The physician does 
not Imow an infected tonsil when lie 
sees one.” 

Respiratory Infections .—Probably 
the most common reason why tonsils 
are removed, regardless of the indica¬ 
tions listed by physicians, is to prevent 
or reduce the incidence of respiratory 
infections. Yet all available evidence 
shows that the operation neither pre¬ 
vents nor significantly reduces the in¬ 
cidence of these troublesome ailments. 
Gafafer,'® in 1932, observed no sig¬ 
nificant difference with respect to the 
frequency, severity, or type of attack 
of disease of the upper respiratory 
tract in tonsiUcetomized and nonoper- 
ated persons. 

A pioneer study of the effect of T 
and A on the health of children was 
reported by Kaiser in 1931*® and again 
in 1940.** He compared the health of 
2 groups of children. One group had 
had the tonsils removed, the other had 
been recommended for T and A but, 
for one reason or another, had not 
been operated on. 

Kaiser, in a 10-year follow-up study, 
observed a reduction in the frequency 
of tonsillitis and sore throat after 
operation which persisted during the 


entire period of study. For a period 
of 3 years after operation, the sur¬ 
gically ti'eated children enjoyed great¬ 
er freedom from colds but during the 
next 7 years the children who had had 
operations actually had more colds 
than the unoperated group. Kaiser 
concludes that, on the whole, the chil¬ 
dren who were operated on showed 
only a slight advantage over the un¬ 
operated and that the advantage could 
not be considered statistically signifi¬ 
cant. 

The incidence of pneumonia and 
bronchitis was greater in the tonsil- 
lectomized than in the nonoperated 
group. 

A major source of error in Kaiser’s 
work was that lie had to rely on evi¬ 
dence given by the parents. This 
.source of error has been eliminated in 
the more recent studies. 

A careful study of the effect of T 
and A on the health of 909 girls from 
well-to-do families attending a large 
boarding school in England was re¬ 
ported by Paton,*® in 1943. Fifty- 
seven per cent of these girls had had 
their tonsils removed. In 57 (6.3 per 
cent) tlie tonsils alone had been re¬ 
moved and in 24 others (2.6 per cent) 
only the adenoids. 

Pliarjmgitis was equally common in 
the operated and nonoperated group. 
Common colds -were more frequent 
among the tonsiUcetomized. Pneu¬ 
monia and pleurisy were rare in both 
groups but were more frequent in the 
operated group. 

Though tonsillitis -was less frequent 
in the operated group, acute broncliitis 
was more frequent and caused more 
days lost than were gained by freedom 
from tonsillitis. Kemoval of tonsils 
alone protected against tonsillitis but 
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seemed to be responsible for an in¬ 
crease in respiratory infections. Ade- 
noideetomj' seemed to i-eduee the lia¬ 
bility to the nsnal respiratory infec¬ 
tions but it inci’eased the susceptibilit 5 '' 
to acute otitis media and failed to pre¬ 
vent recurrences. 

As part of a study of respiratory ill¬ 
ness in two communities in West¬ 
chester County, N. Y., Mertz^® visited 
families eveiy 28 days during 3 school 
years, September to June, 1946-1949, 
and inquired about acute respiratory 
illness during the preceding 4 weeks. 
Acute respiratory disease included 
head colds, colds vuthout sore throat, 
tonsillitis, septic sore throat, colds 
with chest involvement such as tx*aehe- 
itis and bronchitis, and influenza or 
grippe. Patients were divided by oc¬ 
cupational class, sex, and age. The 
communities are prosperous ones and a 
high order of medical care could be 
expected. 

Mertz found that the incidence of 
respiratoi’y disease in each of the 
groups was similar regardless of 
whether or not the tonsils had been 
removed. Tonsillitis and sore throat 
accounted for 3 per cent of the total 
respiratoiy illness. In the 5- to 18- 
3 mar-old group these two conditions 
Avere about one and one-half times as 
frequent in the children with tonsils 
as in those whose tonsils had been re¬ 
moved. After 19 j^ears of age, the 
incidence Avas about the same in both 
groups. Disabling respiratory illness, 
that is, illness AA’hich caused an inter¬ 
ruption in the usual daih- AA'ork or 
actiAities, Avas similar in frequency 
AA'hether the tonsils had been removed 
or not. After age 40, individuals Avith 
tonsils removed had a higher incidence 
of disabling respiratoiy illness. 


The relation of T and A to the fre¬ 
quency of common respiratory infec¬ 
tions Avas studied by McCorkle, 
Hodges, Badger, Dingle, and Jordan.=“ 
No differences AAmre found in the age- 
specific as Avell as age-adjusted rates 
for common respiratorj’^ infections in 
children with and AAuthout tonsils. 

During the course of the studj^ 26 
children had their tonsils removed. A 
comparison of the actual number of 
respiratoiy infections for 3 jmars after 
tonsillectom.A’^ and the expected num¬ 
ber of infections had they not been 
operated on shoAved that T and A did 
not materially alter the average inci¬ 
dence of respiratoiy infection in this 
group. The average rate among the 
26 youngsters AA^ho Avere operated on 
had been higher than expected for 
several jmars before operation and con¬ 
tinued to be higher than expected 
after operation. 

Crookes^' reported the results of T 
and A in .50 consecutive operations on 
doctors’ children. The operations were 
performed over a period of 10 jmars 
or so and the results Avere judged by 
replies of the ph^^sician parents to a 
questionnaire. He found a reduction 
in the incidence of tonsillitis and sore 
throat, otitis media and deafness, cer¬ 
vical adenitis, colds, nasal obstmction, 
nasal discharge, chest infections, and 
cough. General health Avas improved 
in 35 out of the 50 children. The re¬ 
sults are far and aAvaj’^ the most favor¬ 
able in the literature. The stud.v suf¬ 
fers from the lack of a control group, 
failure to consider the age factor m 
the changing incidence of respiratory 
infections, and reliance on the reports 
of parents, often gathered several 
j’cars after operation. If the study 
proves anj'thing at all, it is that doc¬ 
tors are as gullible as anJ•l)odJ^ 
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Otitis Media .—Reports of the effect 
of T and A on otitis media are incon¬ 
clusive. During the 3-year period after 
T and A, Kaiser^^ found that otitis 
media ■was onlj' about half as frequent 
as in unoperated children of the same 
age, but during the next 7 j-ears those 
in the unoperated group fared as ■well 
as and even a little better than those 
operated upon. It is Kaiser’s -Nnew that 
the operation benefited the younger 
children "who were subject to otitis 
media. 

Paton,^® in his follow-up study in 
adolescent girls at a boarding school 
in England, concluded that the opera¬ 
tion had an adverse effect on car in¬ 
fections. Adenoidectomy increased the 
liability to acute purulent otitis media. 
Recurrent attacks were seldom pre¬ 
vented and primary attacks were more 
frequent. 

In spite of the inconclusive results 
in the literature, cvciy physician who 
responded to ‘Wolman’s survey listed 
rocuiTont or chronic otitis media as an 
indication for operation and 21,9 per 
cent recommended adcnordectomy 
alone. 

Cervical Adenitis .—In Kaiser’s ex¬ 
perience, cervical adenitis was favor¬ 
ably influenced by operation. Accord¬ 
ing to Paton, acute cervical lym¬ 
phadenitis was more frequent in the 
operated children. 

I^hcumaiic Fever. —^Kaiser^’ con¬ 
cludes: “The surgical treatment of 
the tonsils, regardless of tlie age of 
tlie child, offers no certainty of pre¬ 
venting this infection and apparently 
does not reduce the number of recur¬ 
rences. The clinical improvement in 
many cases has justified tlie operation, 
and the somewhat meager statistical 


data at hand in the Rochester study 
suggest that fatal carditis was noted 
less frequently in the tonsillcctomized 
group.” 

It is no longer customary for pedia¬ 
tricians specially interested in rheu¬ 
matic fever to recommend T and A as 
a routine prophylactic measure. Never¬ 
theless, 34 per cent of the physicians 
siirvc.vcd by Wolman considered 
“tendency to rheumatic fever” as an 
indication for operation. 

General Fffecis .—T and A had no 
influenec on the weight of the girls in 
Paton’s study. Girls of exceptionally 
low weight and height were as fre¬ 
quent among the operated ns the un- 
operated groups. As for illness from 
all causes, the girls who had been 
operated on averaged somewhat more 
time lost from school (average, 20.6 
days) than did those not operated 
upon (18.5 days). 

Hearing .—^Even the most conserva¬ 
tive physicians regard a conductive 
type of hearing impairment as an in¬ 
dication for adenoidectom 3 ^ However, 
many years ago, Crowe and Buniam*" 
pointed out that the operation for T 
and A was inadequate as a method 
for removing lymphoid tissue about 
the orifices of the Eustachian tubes or 
for preventing ear infections, and they 
advocated irradiation of the hyper¬ 
trophied lymphatic tissue in the neigh¬ 
borhood of the Eustachian orifices. The 
patients were first operated on, since 
irradiation of the nasopharjmx is not 
as .satisfactory if carried out in the 
presence of large masses of Ijnnphoid 
tissue. 

Early reports’® on the effects of ir¬ 
radiation on hearing were favorable, 
especially in children. Those reports 
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failed to take into account the spon¬ 
taneous improvement which takes 
place in untreated children. 

Bordley and Hardy’^^ studied the 
changes in hearing acuity following 
the treatment of nasopharyngeal 
lymphoid tissue by irradiation. They 
found that irradiation produces a bet¬ 
ter reduction in the lymphoid tissues 
and is more elfective for this purpose 
than the usual adenoideetomy. 

An improvement in hearing aeuitj' 
took place in both the treated and con¬ 
trol groups. The improvement was 
slightly greater in the treated group 
but it was not large enough to be 
statistically significant. The authors 
point out that if one depended on 
data assembled from the treated group 
alone (^vithout a control group) a 
falsely optimistic interpretation of the 
results of irradiation might be made. 
They attribute the spontaneous im¬ 
provement to the normal process 
whereby lymphoid tissue decreases as 
puberty approaches; to improved hy¬ 
giene and care during infections, espe- 
ciallj^ in the study group; and, finally, 
to the factor of experience in the use 
of the audiometer by repeated testing. 

E\-idently, then, even after meticu¬ 
lous reduction of retronasal lymphoid 
tissue by radiation, the effects on eon- 
ductive-tj-pe hearing losses are equivo¬ 
cal. 

Allergy. —Pediatricians, especially 
interested in allergy, are cautious in 
their approach to the T and A prob¬ 
lem. Dr. Lewis Webb (loe. cit.) 
writes: “Kemoval of tonsils and ade¬ 
noids is rareB' indicated because of 
the allergic symptoms alone, i.e., lias' 
fever, perennial rhinitis or asthma. In 
the main the indications are the same 
as for any cliild without respiratory 


allergy. Improvement of allergic re¬ 
spiratory sjmptoms does not usually 
follow operation except when a large 
adenoid mass is obstructing the retro- 
pharynx or when the adenoid is a 
focus of infection with continued or 
intermittent puralent nasal discharge. 
The tonsils and adenoids should never 
be excised in allergic children during 
the hayfever season. Eemoval at this 
time may favor the development of 
hayfever or, if the patient already has 
it, make it worse. According to my 
experience over the years, T and A 
will not prevent ordinaiy colds in al¬ 
lergic or other children.” 

Dr. Bret Ratner (loc. eit.) expresses 
similar \iews. “In an allergic child 
the tonsils and adenoids should not be 
removed until the allergic disease is 
well under control. Otherwise infec¬ 
tion of regrown tonsillar and post- 
pharjmgeal lymphatic tissue will tend 
to precipitate asthmatic attacks or ag¬ 
gravate them. If the operation seems 
essential it should not be done in an 
allergic child during the spring and 
summer months prior to or during pol¬ 
lination. ’ ’ 

Glaser^® concludes, from a review of 
the literature and from his own ex¬ 
tensive experience, that a T and A 
done during the pollinating season 
may lead to the development of bron¬ 
chial asthma. The operation, when 
necessary, should be done during a 
pollen-free period. An 5 ' child requir¬ 
ing a second T and A is an allergic 
child. Young children, 3 .rears old or 
less, with obstructive nasopharjmx, arc 
allergic. 

Dr. James C. Overall (loc. cit.) 
states: “About eight 3 'ears ago, I I'c- 
■viewed the records of 100 consecutive 
children with asthma seen in private 
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practice who ^Yoro sufficiently ill to 
warrant skin testing. For various rea¬ 
sons, 35 of them had T and A. Of 
the 35, 33 by my as well as the moth¬ 
ers’ observations, were worse with 
their hayfever and asthma after the 
T and A. The indications for opera¬ 
tion in allergic children are not too 
different from the non-allergic except 
that they require much more careful 
evaluation. Too many T and A’s ai*e 
done for ‘colds’ and for numerous 
other poorer excuses.” 

HAZARDS OF T AND A 

Mortality .—Cautious surgeons re¬ 
gard the operation for T and A seri¬ 
ously. ^IcKcnzie,®° Surgeon at the 
National Throat, Nose and Ear Hos¬ 
pital, London, considers hemorrhage 
to be the greatest danger during opera¬ 
tion. It is especially to be feared if 
there has been a recent throat infec¬ 
tion or a peritonsillar cellulitis with 
seeondaiy peritonsillar fibrosis. He 
cautions against operating on anyone 
whose temperature on the eve of tlie 
operation is over 99® F. 

A danger during recovery from the 
anesthesia is asphyxia from falling 
back of the tongue. Hemorrhage con¬ 
tinues to be a hazard for 24 hours 
after operation, rarely later. 

Slater and Stephen*^ warn that 
anesthesia for T and A should not be 
considered a minor event. The respon¬ 
sibilities of the anesthetist are perhaps 
greater than with many other surgical 
procedures. They recommend having 
the patient come into the hospital the 
night before the operation, thus mak¬ 
ing a 2-day hospital stay. The greatest 
threat is anoxia. Sometimes the cause 
is cessation of respiration as a reflex 
response to the irritant vapor. Other 


mechanisms are obstruction of the 
larynx by dropping back of the tongue, 
a narrow aperture between the vocal 
cords, and reflex laryngeal spasm on 
withdrawal of the tube. They warn 
against the use of ethyl chloride which 
may induce respiratory and cardiac 
arrest. Before starting the anesthesia, 
loose teeth should be looked for and 
extracted, if possible, because of the 
danger of aspiration. 

Dr. E. A. Rovenstine, Professor of 
Ancstlicsiology at the New York Uni¬ 
versity” Post Graduate Medical School, 
.states (loc. cit.): “Tonsillectomy dur¬ 
ing childhood is regarded by many as 
a minor surgical procedure and the 
task of providing anesthesia is often 
delegated to .iunior members of the 
anesthesia staff. This factor alone has 
contributed to the morbidity and the 
acknowledged, although low, mortality. 

“The problems confronting the an- 
estlictist during T and A are char¬ 
acteristic of all surgical manipulations 
that involve tlic respiratory ainvays. 
When these are attacked directly, as 
they arc during tonsillectomy, it is 
the anesthetist’s responsibility to pro¬ 
tect the lower respiratoiy tract from 
obstruction and from aspiration of 
foreign material. At the same time he 
must proride a functioning ainvay 
that permits adequate, continuous re¬ 
spiratory ventilation. During tonsillec¬ 
tomy' the anesthetist’s efforts are 
handicapped by tlic presence of the 
surgeon’s hands and instruments, as 
well as blood and secretions. Furtlier- 
inore the degree of anesthesia requires 
the obtundation of pharynigoal reflexes 
to permit adequate and convenient 
surgery”. 

“Considerable patience, skill and 
time are needed to avoid the psychic 
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trauma engendered by a surgical 
operation in this age group. Fre¬ 
quently neither is available for reasons 
of economy in terms of time or income. 
The psychic distress produced by the 
operation is not often given its due 
importance in assessing postoperative 
morbidity. 

"Anesthesia for tonsillectomy is by 
no means a minor procedure and the 
morbidity and mortality experienced 
every year is not insignificant.” 

In 1954, Beecher and Todd-® re¬ 
ported the results of a coopei’ative 
study of death from anesthesia. The 
data, gathered during the 5-year pe¬ 
riod, 1948-1952, at 10 university hos¬ 
pitals scattered throughout the coun¬ 
try, consisted of 559,548 anesthesias. 
The over-all death rate from anesthesia 
was 1:1,560. This includes eases in 
which anesthesia was a primary cause 
or a prominent eontriliuting cause. 

It is notev'orthy that the study was 
made in university hospitals chosen 
for the excellence of their departments 
of anesthesiology. Had it been possible 
to olitain accurate data about anes¬ 
thesias given by the less expert, in 
smaller centers, or in doctors’ offices 
where the facilities for resuscitation 
are not readily available, the propor¬ 
tion of deaths would probably be con¬ 
siderably higher. 

The highest death i-ate took place 
during the fir.st decade. Though they 
received only 9 per cent of all the 
anesthesias, 20 per cent of the deaths 
were in children under 10 years of 
age. 

McKenzie^'^ states: "Before the 
late war the mortality (from T and 
A) cited for one London centre was 
1 in 1,000 but figures do not accurately 
reflect the difiicultie.s, nor do they re¬ 


cord the conditions in small hospitals, 
where both surgeon and anesthetist 
may be less skilled than in a main 
centre.” Wolman,‘‘ basing his conclu¬ 
sions on the replies of physicians to a 
questionnaire, estimates that the mor¬ 
tality from T and A is about 1 per 
1,000 operations. In the United States 
during the nineteen twenties the num¬ 
ber of deaths reported varied from 73 
to 116 each year.^® This amounted to 
aboLit 15 per cent of all deaths from 
anesthesia. About the same number of 
children died each year in England 
Avhere chloroform was widely used. 
Gale,®® in 1951, estimated that about 
80 children lose their lives each year 
in England and Wales as a re.sult of 
the operation. 

In 1954, at the Laiyngological Sec¬ 
tion of the Royal Society of Medicine 
in London, the opening speakei’®* said 
that, in 1952, 47 deaths were attributed 
to tonsillar and adenoidal hypertrophy 
in England and Wales. In 42 of them 
T and A appeared on the death cer¬ 
tificates. In 10 children, ranging in 
age from 8 months to 9 years, autopsy 
I’cvealed, as causes of death, asphyxia 
from aspiration of blood, cardiac fail¬ 
ure secondary to pulmonary collapse, 
overdistended lungs and mediastinal 
emphj'sema, and hemorrhage. 

Accurate data on deaths from T and 
A have been compiled by Dr. Morris 
Greenberg, Director of the Bureau of 
Preventable Diseases, New York City 
(loc. eit.). In order to eliminate the 
possibility that deaths from T and A 
are concealed under other diagnostic 
categories, he investigated all deaths 
in children one to 14 years of age in 
Now York City where the cause of 
death might conceivably be related to 
the operation. Included, for example, 
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in addition to T and A, M'ere deaths 
from pneumonia, bronchitis, and heart 
disease. Deaths attributed to such 
conditions as accidents or cancer were 
not looked into. In all, 643 deaths 
were investigated. Tlic charts of pa¬ 
tients dying in hospitals were reviewed 
and notations on tonsillcetOTnics per¬ 
formed during the pre\’ious 6 months 
were recorded. If a cliild died at home, 
the private physician was consulted. 

Ten dcatlis were found. Tiie death 
certificates had given the cause of 
death as Iiypertropliicd tonsils and 
adenoids with mention of the opera¬ 
tion in all but one child. There were 
5 additional deaths in children who 
had had a tonsillectomy from 2 weeks 
to 3 months previously, hut a causal 
relation between the operation and the 
dentil could not be definitely estab¬ 
lished. Greenberg’s data indicate that, 
in New York City, deaths from tonsil¬ 
lectomy are accurately recorded, if 
deatlis from h.tT)erti’ophy of tonsils 
and adenoids arc included as tonsil¬ 
lectomy deaths. 

In the previous 5 years, 1951-1955, 
46 deaths from tonsillectomy in chil¬ 
dren under 15 years of age were re¬ 
corded in New York City. The total 
number of deaths from diphtheria, 
mumps, rubella, scarlet fever, typhoid 
fever, varicella, and whooping cough 
in the same period totalled 32. If all 
ages are included, there were 58 deaths 
from tonsillectomy and 45 deaths from 
the other diseases mentioned above. 

In New York City, then, from 9 to 
10 children under 15 years of age 
died eacli year from T and A during 
the past 6 years. An additional 2 
persons, 15 yeare and over, also suc¬ 
cumbed, making a total of about 12 
deaths a year. 


In Upstate New York, which in¬ 
cludes all of New York State except 
New York City, 70 deaths from T and 
A were recorded during the 7-year 
period, 1949-1955, an average of 10 
deaths a year.® Thus, for tlie State of 
New York, as a whole, the total num¬ 
ber of deaths from T and A during 
recent yeai’s has been about 22 per 
year. 

Mortality data for the United States, 
1950-1955, are shown in Table V. In 
international listing, deaths are re- 
coixlcd under '^H.\'pertrophy of Ton¬ 
sils and Adenoids" ndth and inthout 
mention of tonsillectomy or adenoid- 
ectom.v. H>T)ertrophy of tonsils and 
adenoids can hardly be considered a 
cause of death. Greenberg’s study 
indicates that deaths listed under 
“Hypertropliy of Tonsils and Ade¬ 
noids" are probably due to tonsil- 
adenoideetomy. 


Table V. The Number of Deaths from 
“ llYPERTROpnr OF Ton’sils and Adenoids” 
and “Tonsillectomy or Adenoidectomy.” 
United States, 1950-1&55* 



HYPERTROPHY 
OP TONSILS AND 
ADENOIDS t 

WITH 

TONSILLECTOMY 
OR adenoidec- 
TOMYt 

1950 

339 

305 

1951 

317 

287 

1952 

346 

304 

1953 

329 

307 

1954 

254 

236 

1955 

220 

206 


•Source: U. S. Vital Statistics, 
Health. Education and Welfare. 


Dept. 


tinternational List No. 510. 


tlnternational List No. 510.1. 


The number of persons dying from 
the operation in the United States 
varied from a high of 346 in 1952 to 
220 in 1955. There has been a notable 
drop in the number of deaths during 
the last 2 years (1954-1955) for which 
data are available. 
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The T and A death rates A'ary mavk- 
edl}’- from state to state (Table VI). 
New York, though the most populous 
state, has less operative deaths than 
California and Pennsylvania. The 
highest death rates are recorded for 
Iowa, Oklahoma, and Colorado. The 
3 states vdth the lowest rates are Con- 
neetieut, Massachusetts, and Kentucky. 

Table VI. States with Highest and 
Lowest Crude Death Bates from “Hyper¬ 
trophy OF Tonsils and Adenoids.” United 
States, 1951-1955. (Estimated for Popu- 
L.\TiON as of 1950; States "With Popu¬ 
lation OF 2 Million or Over Only)* 


DEATHS per 1,000,000 POPULATION 


Highest Mortality 
States 

Lowest Mortality 
States 

Iowa 

3.7 

New York 

1.4 

Oklahoma 

3.6 

Virginia 

1.3 

Colorado 

3.5 

Kentucky 

1.2 

California 

2.7 

Massachusetts 

1.1 

Mississippi 

2.3 

Connecticut 

0.7 


•Source: U. S. Vital Statistics, Dept. 

Health, Education and "Welfare. 


The distribution of deaths from 
“ Hj-pertrophy of Tonsils and Ade¬ 
noids'’ for the years, 1950-1955, by 
age is shown in Table VII. Eighty- 
one per cent of the deaths took place 
in children and adolescents under 20. 
The most hazardous time of life for 
the operation is the first 5 years. Al¬ 
though approximately 3 times as many 
T and A’s are done during the 5- to 
9-years age period as during the under- 
.5-years age period (see Table III), 
the number of deaths in the 2 age 
periods is about the same. This means 


that the risk of a fatal outcome is 
about 3 times as great in children 
under 5 as in those 5 to 9 years old. 

Hingson, Cull, and Witzeman^- re¬ 
port a disproportionately high death 
rate from anesthesia among Negro pa¬ 
tients of all ages. They call attention 
to the fact that the skin pigment makes 
it difficult to recognize cyanosis and 
pallor. No racial difference in anes¬ 
thesia death rate Avas observed by 
Beecher and Todd"® in their large 
series. 

Poliomyelitis .—A relationship be¬ 
tween bulbar poliomyelitis and tonsil¬ 
lectomy has been suspected for many 
years. One of the earliest to mention 
this phenomenon was Sheppard,®® in 
1910. 

In 1928, Ayer®^ reported his observa¬ 
tions on the relative frequency of bul¬ 
bar poliomyelitis follovdng tonsillec¬ 
tomy. At the same time, Aycock and 
Luther®® were carrying out their ex¬ 
tensive studies in Massachusetts and 
Vermont. Out of a total of 714 pa¬ 
tients Avith poliomyelitis they Averc able 
to find 36 in whom the tonsils had been 
remoAmd Avithin a year of the onset of 
illness. In 16 of these the attack took 
place Avithin a month after operation 
and 9 of these AA'ere bulbar. The high 
proportion of bulbar involvement so 
.shortly after T and A led them to 
conclude that a causal relationship ex¬ 
ists. 


Table A’II. The Number of Deaths From “Hypertrophy of the Tonsil.s and Adenoids” 
BY Age. United States, 1950-1955* 


age—^YEARS 



UNDER 5 1 


1 10-14 

15-19 

1 20 AND OVER 1 

ALL A( 

1950 

106 


14 

18 

81 

339 

1951 

105 

111 

23 

15 

63 

Hi < 

1952 

124 

129 

18 

10 

05 

346 

1953 

122 

135 

19 

12 

41 

329 

1954 

lOS 


15 

n 

31 

254 

1955 

86 

86 

14 

2 

32 

220 


•Source: A'ital Statistics of U. S. Department of Health, Education and Welfare. 
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The conclusions of Ayer and of Ay- 
cock and Luther have been amply con¬ 
firmed. Table VIII, adapted from Ay- 
cock,^® summarizes the studies made by 
a number of different workers up to 
the time of his report in 1942 and 
shows the much greater susceptibility 
to bulbar poliomyelitis after a recent 
T and A. Of 170 cases of poliomy¬ 
elitis occurring within 30 daj’s after 
a T and A, 121 or 71 per cent were 
bulbar or bulbo-spinal. Of 45 cases 
occurring 30 to GO days after operation 
the cranial nerves were involved in 
only 20 per cent. 


Table VIII. The Type or Poliomyelitis 
Following Tonsillectomy 
_(After AvcocK^a)_ 



tonsillectomy 
wirraN 30 days 

TONSILLECTOMY 
30-60 PAYS 


NUilBCR 

OF 

CASES 

PER 

CENT 

NUMBER 

OF 

CASES 

PER 

CENT 

Bulbar 

99 

58 

8 

18 

Bulbo-spinal 

oo 

13 

1 

2 

Spinal 

Nonpara- 

22 

13 

30 

67 

lytic 

20 

12 

1 


Unknown 

7 

4 

5 

11 

Total 

170 

100 

45 

100 


Additional epidemiologic e^ndcncc 
since Aycock’s summary report has 
been published by Lucchesi and La- 
Boccetta®^ and by Siegel, Gi'ccnberg 
and Magee.®® Luceliesi and LaBoe- 
cetta found that the tonsils and ade¬ 
noids Iiad been removed in a signifi¬ 
cantly high percentage of patients 
with bulbar and bulbo-spinal polio¬ 
myelitis. They regard loss of the ton¬ 
sils and adenoids, regardless of the 
time of operation, as increasing the 
risk of cranial nerve involvement. 

The study of Siegel and co-workers 
was based on 6,524 cases of poliomye¬ 
litis reported in New York City over 
the G-year period, 1944-1949. Tlieir 
careful observations .showed that the 


percentage of bulbar paralysis was 
significantly higher than expected 
among post-tonsilicctomized persons 
ndthin one month after operation. The 
results from one to 5 months after 
operation were suggestive hut not con¬ 
clusive. There seemed to he no rela¬ 
tionship 6 to 12 months after opera¬ 
tion. They also found a higher case 
fatality rate during the first 2 months 
after operation. Their ol)servations 
led them to conclude further that ton- 
.sillcctomy predisposes to the develop¬ 
ment of tlic clinical sjTnptoms of all 
forms of poliomyelitis. This was also 
the conclusion of Faber®® and of Top 
and Vaughan.^® 

Further evidence of the i-elationship 
between T and A and bulbar polio¬ 
myelitis is revealed by the tragic case 
history of the K family, studied by 
Francis and his co-workers.*® On Aug. 
22, 1941, 5 of the 6 children of tJie K 
family in Ala'on, Ohio, were operated 
on for T and A. Four of the children 
also had teeth extracted. By Septem¬ 
ber 5, 14 days later, the 5 children 
who had been operated on were acutely 
ill, they all shortly developed bulbar 
poliomyelitis and subsequently 3 of 
them died. The parents and the cliild 
who had not been operated upon re¬ 
mained well. At this time, Akron, 
a cit 3 ' of 270,000, was relatively free 
of poliomyelitis, only 2 cases having 
occurred prior to the onset in the K 
family. 

After an extensive epidemiological 
study, the authors concluded that the 
source of infection was a cousin from 
a distant city with whom the children 
had visited several weelcs before the 
onset of their illness. The K children 
were carrying the virus at the time of 
operation and the operation incited 
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invasion of the central nervous system 
in the 5 children while the nnop crated 
child remained well. The operation 
seemed to transform a mild infection 
without clinical manifestations into a 
severe, highly fatal disease. They re¬ 
gard their observations as confirming 
the danger inherent in T and A dur¬ 
ing the season when poliomj-elitis oc¬ 
curs even though it is not epidemic in 
a community. 

Sabin^- was able to produce bulbar 
poliomyelitis in monkeys by injecting 
wrus into the tonsillo-pharjmgeal re¬ 
gions. He found that the tonsillo- 
phainmgeal region is more sensitive to 
poliom 3 mlitis virus than, for example, 
the abdominal cutaneous or subcutane¬ 
ous tissues. Thirteen out of 16 mon- 
ke.vs, receiving mrus injected into the 
tonsillo-pharjmgeal region, developed 
disease of the nuclei of the cranial 
neiwcs, while these stnietures were af¬ 
fected in onlj' 15 out of 250 monkej'S 
injected elsewhere. He regards the 
high incidence of the bulbar tj-pe of 
the disease after tonsillo-pharjmgeal 
injection as due to progress of the 
virus along the local peripheral nerves. 

Because he was unable to produce 
poliomj'olitis in monkeys b.v apphdng 
Aims immediateh* to tlie operative 
wound, while the disease developed 
following injection into the tonsillar 
region, Sabin inferred that, in the hu¬ 
man being, bulbar poliomj-elitis would 
develop onl.v when the virus was al- 
read.v present at the time of operation 
rather than as a result of postoperative 
contamination. 

Septicemia .—In a recent paper, 
Ehoads, Sibley, and Billings” report 
positive blood cultures after T and A 
in 2S per cent of a group of 68 cases. 
The frequenc.v of bacteremia was re¬ 
duced by intramuscularlj* injected 


penicillin for 4 to 10 daj’s before 
operation. No protection was afforded 
bj' shorter penicillin administration or 
bj’ oral penicillin. Although, in their 
series, the organisms recovered were 
nonpathogens others have observed the 
onset of subacute bacterial endocardi¬ 
tis and septicemia after operation for 
T and A.'*^ It is true that these are 
rare complications; but, when so many 
operations are done, the absolute num¬ 
ber is probabh' sizable. 

Psychologic Trauma .—^In most in¬ 
stances, an operation for T and A 
represents the child’s first separation 
from the home as well as his first ad¬ 
mission to a hospital. Coleman” 
points out that the child, often through 
some ruse, is brought to the hospital 
where he is sui’rounded b.v strange, 
white-robed people. His reaction is 
one of terror and confusion. He is 
resentful at ha^^ng been lied to and 
tricked and he is distrustful of his 
parents who have deceived him and 
are now deserting him. The operating 
room and the anesthetic intensify his 
teiTor and his sense of separation. 

But even under the most favorable 
circumstances for a child to leave home 
and go to a hospital is a disagreeable 
and frightening expei’ience. The ps.v- 
chologic reaction to the operative 
situation varies. It is tine that most 
children forget their disagreeable hos¬ 
pital staj- quickh' and are none the 
wor.se for it. But a sizable proportion 
show alterations in behavior, principal- 
Ij' fears, negativism, and famih' an¬ 
tagonisms. A consequence may be 
fear and distrust of doctom. Coleman 
regards the psychic trauma which 
some children sustain from tonsillec- 
tomj’ to be as much a complication as 
is postoperative liemorrhage or infec¬ 
tion. 
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Langford*® has observed that severe 
anxiety states may be precipitated by 
tlie shock of operation. In G out of 
20 children suffering from anxiety 
states, the condition -was definitely re¬ 
lated to tonsillectomies under ether 
anesthesia. The child as a rule had 
boon poorly prepared for the opera¬ 
tion, the anesthetic, and the separation 
from the parents. The attacks began, 
about a month after operation and 5 
of the 6 children described them as 
being “just like having ether.” 

Levy^^ was impressed by the number 
of cases of fears, anxieties, and other 
sjTnptoms which followed an operative 
procedure, usually a tonsillectomy. 
Out of a group of 124 children wlio 
had had operations, 25 (20 per cent) 
showed residual emotional disturb¬ 
ances. Although postoperative sjTnp- 
toms occurred at all ages, they were 
most frequent in the one- and 2-year- 
old groups. Levy attributes the 
greater reactivity of young cliildrcn 
to their greater dependence on home 
and mother, their lack of experience 
outside the homo, and their inability 
to comprehend what is taking place. 
In addition, thej’ arc poorly equipped 
to handle anxiety. Unlike older chil¬ 
dren, they are unable to play out their 
an.xiety with toys, because they do not 
yet possess the words, concepts, and 
the skill r’cquircd. For the young 
cliild an operation is a raw and brutal 
experience, the reason for which he 
cannot comprehend. 

It is of interest that, in Levy’s 
scries, 13 of the 25 children who de¬ 
veloped untoward reactions after 
operation had shomi no deviations 
from normal behavior before. 

Tlie tj'pes of postoperative reaction 
most frequently observed by Levy 
were night terrons, fears, dependency, 


and negativism. i\rost of the children 
with night terrors were IS months of 
age or yonnger. In this group the 
night terrors were all of long dura¬ 
tion, extending over months or years. 
Negativistic reactions occurred prin¬ 
cipally in children 5 j’cars old or older 
and consisted of such spiteful behavior 
against the parent.s as disobedience, 
temper tantrums, defiance, and dc- 
stnietivc beha\dor. 

Dependency reactions, consisting of 
clinging to tlic mother, refusing to 
leave her side, insisting on knoudng 
wliere she is going and when she will 
return home, are so common after 
operation as to be considered normal. 
Occasionally, however, the manifesta¬ 
tions may be exaggerated to an ab¬ 
normal degree. 

The most frequent feara in Levy's 
group related to darkness, doctors and 
mu’ses. and strange men. He attrib¬ 
utes the fear which many children ex- 
l)cricncc in the dark to fear of un¬ 
known things that may happen and to 
fear of being separated from the 
motlicr. This latter is directly related 
to the degree of dependency on the 
mother and, wlien severe, may lead to 
insomnia. The child who has been 
operated upon may find darloiess bad 
.since “they put you to sleep and then 
bad things happen to you.” 

THE COST OF T AND A 

Only a rough estimate can be made 
of the cost of T and A to the nation 
since there are no accurate data on the 
number of operations performed and 
since methods of calculating hospital 
costs vary so ^videly. 

T and A in a hospital requires a 
hospital bed for 1 or 2 days (1.3 days 
for children under 10 veal’s, about 1,6 
daj's for older children according to 
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the jMetropolitan Life Insurance Com¬ 
pany experience'*®), the time and skill 
of doctors, nurses, and anesthetists, 
auxiliary help, use of the operating 
room, and use of equipment and ma¬ 
terials. Since the operation is an elec¬ 
tive one it is not performed—in New 
York City at any rate—on week ends 
or holidays. Therefore beds for T and 
A are used only 5 days a week or, 
taking into account holidays, about 
250 days a year. Moreover, now that 
operations are not done during 4 
months, June through October, beds 
for T and A patients are actually used 
only two thirds of 250 days or about 
167 days. Another consideration is 
that, since the operation is no longer 
done during the summer months when 
general pediatric wards are apt to be 
light but, instead, during the winter 
months when the beds are likely to be 
filled Avith children having infections, 
the pi-essure on bed space is greater 
than ever. 

The data of Siegel, Greenberg, and 
INIagee® can be used to calculate the 
hospital space necessary for T and A 
in New York City in 1949. A total of 
53,007 T and A’s Avere done in hos¬ 
pitals. If each child required 1.3 days 
of hospital stay, this means 68 909 
hospital days. At the rate of 167 hos¬ 
pital days per bed per year, it Avould 
require the equivalent of a 400-bed 
hospital merely to care for T and A 
patients in New York City. 

In AucAV of these considerations it 
does not seem excc.ssive to calculate 
the cost of a tonsillectomy—regardless 
of AA'ho pays for it—at SrlOO. At this 
rate the cost of the 53,007 T and A’s 
in New Yoik City, in 194.9, Avould be 
about $5,300,000. This sum docs not 
include the sizable number of opera¬ 


tions done out of the city and in 
doctors’ offices. In 1949-1950, the en¬ 
tire budget for the Ncav York City 
Health Department Avas $16,756,329. 
The people of the City of Ncav York 
paid for T and A’s about one third 
as much as for maintaining the city 
health department. 

If this sum is prorated for the coun- 
tiy as a aaIioIc and Ave assume 1,500,- 
000 tonsillectomies a year, AAdiich means 
that about 40 per cent of the popula¬ 
tion has T and A’s—a modest estimate 
—the sum for the country as a Avholc 
AA'ould he $150,000,000.00. 

The Ministry of Health estimates 
the cost of T and A in Britain at 3 
million pounds ($8,400,000) or about 
15 pounds ($42) per operation. 

The great frequency of T and A is 
regarded liy some as due, in part, to 
the financial greed of physicians. This 
may be true in isolated instances but 
it is not an important general con¬ 
sideration. In England, A\lierc the 
surgeon under the National Health 
Service gets no fee for service, the 
operation is as popular—perhaps more 
popular—than ever. And here, in the 
United States, the children of physi¬ 
cians seem to be operated on as often 
as the children of others. 

DISCUSSION 

Before undertaking any form of 
treatment the benefits to be expected 
must be Aveighed against the risks. 
There is hardly a therapeutic proce¬ 
dure that is free from a certain amount 
of danger. The use of this or that 
agent—or none at all—mu.st bo de¬ 
cided by balancing desiralile again.st 
undesirable effects. In instances where 
the patient is desperately ill, Avhero 
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tlio outlook is gravo, whci'o the treat- 
niout may bo Ufosaviugr, even thongli 
the ])rooo(luro is hazardous, its use is 
p:onerally regarded ns justified. 

3'iven here f;i'avc (‘rrors have been 
uu\do. Until recently the vontine use 
of hiph coneciilrations of oxygen was 
regarded as essential and harmless for 
small i)remature infants. The dis¬ 
astrous effects of the overuse of oxy¬ 
gen in this group are. only too well 
known. Rotrolcntal fibroplasia, a di¬ 
rect eon-secpienee of oxygen therapy, 
had become the fir.st cause of blind¬ 
ness in preschool children. Now that 
oxygen is used much le.ss frequentl.v 
and in lower conecntnitions, not only 
has blindne.ss on this basis disappeared 
hut we find that premature babies arc 
getting along as well as they did 
formerly. It is evident tlint the value 
of oxygon for the i)Vomnturo infant 
was greatly overrated. The iatrogenic 
production of blindness in premature 
infants .stanchs, along with the psy¬ 
chologic neglect of liabios in institu¬ 
tions and the consequent high death 
rate, as a major error in pediatric 
history. 

In the case of T and A the available 
evidence points to no benefit whatso¬ 
ever from the operation in the over¬ 
whelming majority of children. Yet 
it is a hazardous procedure and the 
data presented here indicate that it is 
a significant cause of death in chil¬ 
dren. Here is a “disease”—tonsil- 
adenoid enlargement or infection— 
with virtually no mortality, and a 
therni)cutic ])r()ccduro for it which has 
a sizaifie mortality. 

The relation of T and A to bulbar 
poliomyelitis and possiifiy to other 
forms of poliomyelitis should make us 
canlioiis of the hidden dangers which 


lurk in any therapeutic procedure. 
Onl 3 ” a few years ago we learned that 
transfusion in certain girl babies, by 
rendering them sensitive to Rli-posi- 
tive cells, made it practically impossi¬ 
ble for them ever to liavc normal chil¬ 
dren ; and even more recently the 
transmission of scrum licpatitis b\’ 
transfusion was discovered. 

A further example of hidden dan¬ 
gers is the relation between radiation 
of the upper thorax—often for “en¬ 
larged thymus”—and carcinoma of 
the thj'void in children.^® 

The danger of hulbav poUomj’cUtis 
after T Jind A has been greatly re¬ 
duced by deferring operation during 
the months when the disease is preva¬ 
lent and possibly h.v immunization 
procedures. It is quite conceivable, 
however, that the operation opens the 
way for other nenrotropic viruses with 
different seasonal incidences. ‘Where 
the benefit to ho conferred b.v opera¬ 
tion is so small the possibility of un¬ 
suspected hazards must nlway.s he kept 
in mind. 

Almost every active practitioner 
who care.s for children can point to 
youngsters who have imi)roved in one 
respect or another following T and A. 
In some it has been an abrupt cc.ssa- 
tion of troublesome colds, in othci’s a 
desired weight gain, in still others re¬ 
lief of obstruction, or termination of 
a scries of otitic episodes. Unfortu- 
natcl}' coincidence is a mischievous 
prankster. We rememl)cr the occa¬ 
sional, spectacular success; the numer¬ 
ous failures are forgotten. 

At present there is no reason to be¬ 
lieve that the incidence of colds is sig¬ 
nificantly reduced bj' T and A. 
Kaiser’s observations, made in tlie 
inSO’s, .showed a sliglit advantage to 
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the operated children during the 3 
years after operation but no essential 
difference over a 10-year follow-up pe¬ 
riod. No difference in the incidence 
of respiratory disease was found by 
(lafafer, Paton, Illertz, or McCorlde 
and co-workers. 

Obstruction—in the nasopharynx or 
tliroat—may be an occasional indica¬ 
tion for operation. Tbe frequency of 
allergy as a basis for the obstruction, 
especially in children under 5 or 6 
years old, is insufficiently recognized 
and should be earefully considered be¬ 
fore operation is undertaken. It seems 
wise to wait until the child is 5 years 
or older because of the tendency for 
obstructive manifestations to diminish 
as the child grows, because the risks 
attendant upon the operation are rela¬ 
tively great in young children, and be¬ 
cause of the adverse psychic effect. It 
is significant that Kaiser,'" who takes 
a more tolerant attitude toward the 
operation than more recent students 
of the subject, does not mention ob- 
.s-ti’uetion as an indication. 

All students of the T and A problem 
agree that the operation reduces the 
incidence of tonsillitis and sore throat. 
However, these illnesses account for 
only 3 pci- cent of all acute respiratory 
diseases.'" It is common experience to 
see children have repeated attacks for 
one or 2 winters and thereafter be 
relatively free of them. IMorcovcr 
these infections generally respond 
readily to antimierohial therapy. 

The findings of Paton'® that the oc¬ 
currence of purulent otitis media is 
favored by adenoidoctomy .should make 
one cautious about T and A in chil¬ 
dren with this troublesome ailment. 

Tiie carefully controlled study on 
conductive-type bearing defects by 


Bordley and Hardy-' has removed 
what is generally regarded as an im¬ 
portant indication for T and A. Their 
laborious observations were made at 
the same institution where Crowe 
worked. Crowe found that adenoid- 
ectoniy failed to remove lym]fiioid tis¬ 
sue about the orifices of the Eustachian 
tubes completely and lie therefore ad¬ 
vocated irradiation after operation. 
Even after this double procedure, 
Boi-dley and Hardy were unable to 
demonstrate that the improvement in 
hearing was significantly greater than 
in control, untreated children. 

Too little attention is paid to the 
finding of Mertz that, after age 40, 
when health is more precarious than 
earlier and time lost from work more 
important, the incidence of disabling 
respiratory illness in males is higher 
in the operated than in the unoper¬ 
ated. 

The careful studies in the literature, 
although shoAving beyond doubt that, 
by and large, T and A has no favor¬ 
able influence on the health of chil¬ 
dren, cannot be interpreted as proving 
that the operation does not help in 
certain isolated cases. The operation 
is performed so frequently and for 
such trivial reasons that, in any study, 
the casually decided upon cases far 
outnumber the children in whom there 
may be some real indication for sur¬ 
gery. Consequently an}' real benefit 
to individual children is obscured. 

Bass,"'' in 1934, reported a series of 
150 children, in the great majority of 
Avhom he had himself decided on the 
indications for operation and had 
clio.s’en the surgeon and aneslhctisf. 
The most frequent indications for op¬ 
eration were frequent colds, tonsillitis, 
nasal ohstrnction, otitis, and cervical 
adenitis. 
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One hundred thirty-tlirce of the 150 
cliildren seemed to have ])cnofitod in 
one respect or other from the opera¬ 
tion. In 7 tlie results were question- 
ahle and in 10 there was no improve¬ 
ment. Bass concluded that the opera¬ 
tion has a favorable influence on otitis 
media and “sinusitis.” Nose colds 
seemed as frequent after operation .as 
before but were not as severe. Rheu¬ 
matic fever was not benefited. 

Among unfavorable sequelae were a 
5-year-old girl ^^^th unexplained fever 
for 5 weeks, a 6-yc.ir-old girl with a 
lung abscess requiring operation and 
transfusion, an 8-ycar-old girl with 
otitis media going on to mastoiditis 
and operation, and a 12-ycar-old giid 
with putrid necrosis of the lung. All 
patients recovered. Despite the skill 
of the surgeons, 6 children required 
a second operation. 

Bass estimates that about 10 per 
cent of all children would benefit by 
T and A. Even when the indications 
are carefully weighed and the opera¬ 
tion is limited to this small group, and 
even when the operation is performed 
by well-trained .surgeons assisted by 
well-trained anesthetists the results 
are not imprc.ssive, sequelae arc not 
infrequent, and regrowth of adenoid 
tissue sufficient to require reoperation 
takes place. 

Fry,®^ an English general practi¬ 
tioner, has recommended 40 children 
from his own practice for T and A 
over a period of 10 years. This repre¬ 
sents 5 per cent of the children under 
his care. Tlic principal reasons for 
operation were recurrent otitis media 
in 24 children, recurrent attacks of 
tonsillitis in 10, and parental pre.ssurc 
that could not be resisted in G. In 


his experience the 95 per cent of chil¬ 
dren who were not operated on did 
not in anj' way suffer because of it. 

The phy.sieiau w’ill do wcW to recom¬ 
mend against operation except in very 
special iastances. Certainly there is 
no urgency about excision of tonsils. 
No one claims that the operation is 
lifesaving. Now that antimicrobial 
agents arc available, the discomfort of 
sore throat and otitis media and the 
threat of mastoid diseases arc quickly 
and effectively handled. On the other 
hand, there is a definite risk in the 
operation, as there is in every opera¬ 
tive procedure and in every anesthesia. 

j\fodical practice has erred often in 
the past. In good part, improvement 
in medical practice can he accounted 
for by the discarding of useless and 
harmful procedures as well as by the 
adoption of beneficial ones. 

TIic continuance of the practice of 
indiscriminate T and A is indeed an 
enigma. \Yc live in a medical era 
which considei*s itself “scientific.” Wc 
like to think that wo have rid our¬ 
selves of the mumbo jumbo and mys¬ 
tical nostrums of the past and w'e 
adopt new procedures only after rigor¬ 
ous testing. Yet T and A, whose use¬ 
lessness, in the ovenvhelming majority 
of instances, has been repeatedly and 
convincingly demonstrated, retains its 
popularity with the laity and the 
medical profession. AVould -we, on the 
b.asis of such tenuous evidence as is 
.available in favor of T and A, adopt 
a new drug which may he lethal for 
some 300 persons a year? 

1. Data from various parts of the 
United States and Britain indicate 
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llio operated children during the 3 
years after operation hut no essential 
difference over a 10-year follov-up pe¬ 
riod. No difference in the incidence 
of respiratory disease was found by 
fiafafer, Paton, Mertz, or McCorkle 
and co-workers. 

Obstruction—in the nasopharynx or 
throat—may be an occasional indica¬ 
tion for operation. The frequency of 
allergy as a basis for the obstruction, 
esiiecially in children under 5 or 6 
years old, is insufficiently recognized 
and should be carefully considered be¬ 
fore operation is undertaken. It seems 
wise to wait until the child is 5 years 
or older because of the tendency for 
obstructive manifestations to diminish 
as tlie child grows, because tlie ri.sks 
attendant upon the operation are rela¬ 
tively great in young children, and be¬ 
cause of the adverse psychic effect. It 
is significant that Kaiser,^' who takes 
a more tolerant attitude toward tlie 
operation than more recent students 
of the subject, does not mention ob¬ 
struction as an indication. 

All students of the T and A problem 
agree that the operation reduces the 
incidence of tonsillitis and sore throat. 
However, these illnesses account for 
only 3 per cent of all acute respiratory 
diseases.^^ It is common experience to 
see children have repeated attacks for 
one or 2 winters and thereafter be 
relatively free of them. liloreover 
these infections generally re.spond 
readily to antimicrobial therapy. 

The findings of Paton^® that the oc¬ 
currence of purulent otitis media is 
favored by adenoidectomy should make 
one cautious about T and A in chil¬ 
dren with this troublesome ailment. 

Tlie carefully controlled study on 
conductive-type hearing defects by 


Bordley and Hardy-^ has removed 
what is generally regarded as an im¬ 
portant indication for T and A. Their 
laborious observations were made at 
the same institution where Crowe 
worked. Crowe found that adenoicl- 
ectomy failed to remove lymphoid tis¬ 
sue about the orifices of the Eustachian 
tubes completely and he therefore ad¬ 
vocated irradiation after operation. 
Even after this double procedure, 
Bordley and Hardy were unable to 
demonstrate that the improvement in 
hearing was significantly greater than 
in control, untreated children. 

Too little attention is paid to the 
finding of Mertz that, after age 40, 
when health is more precarious than 
earlier and time lost from work more 
important, the incidence of disabling 
respiratory illness in males is higher 
in the operated than in the unoper- 
ated. 

The careful studies in the literature, 
although showing beyond doubt that, 
by and large, T and A has no favor¬ 
able influence on the health of chil¬ 
dren, cannot be interpreted as proving 
that tlie operation does not help in 
certain isolated cases. The operation 
is performed so frequently and for 
such tririal reasons that, in any study, 
the casually decided upon cases far 
outnumber the children in whom there 
may be some real indication for sur¬ 
gery. Consequently any real benefit 
to individual children is obscured. 

Bas.s,®° in 1934, reported a series of 
150 childi’en, in the great majority of 
whom he had himself decided on the 
indications for operation and had 
chosen the surgeon and anesthetist. 
The most frequent indications for op¬ 
eration were frequent colds, tonsillitis, 
nasal obstruction, otitis, and cervical 
adenitis. 
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Comments on Current Literature 


PREPAEATION OF THE HESIOPHILIC PATIENT FOR SURGERY: 
USE OF ANTIHEMOPHILIC GLOBULIN 


The success or failure of surgical 
treatment in patients unth hemo¬ 
philia depends largely upon the 
maintenance of a reasonable level of 
coagulability immediately preceding 
and following surgery. Since a defi¬ 
ciency of antihemophilic globulin 
(type A hemophilia, sex-linked in in- 
heiitance) accounts for from 75 to 80 
per cent of reported cases of hemo¬ 
philia,^ care of this type of hemophilic 
subject has received considerable at¬ 
tention in the literature. The mini¬ 
mum blood level of antihemophilic 
globulin compatil)le with effective 
hemostasis is given as approximately 
30 per cent of the average normal 
plasma level. Hemophilic patients 
vary in the initial level of antihemo¬ 
philic globulin in their blood and in 
the case with which this level can be 
raised.^ Since the AHG activity is in¬ 
creased appreciably by transfusions 
of fresh blood or plasma, temporary 
elevation of the AHG blood level of 
the recipient by this means has been 
the accepted procedure for improving 
hemostasis and preparing the hemo¬ 
philic patient for surgery. Raising 
the level above 30 per cent of normal 
for a period covciing 24 to 48 hours 
following surgery is con.sidered e.s- 
sential if postoperative bleeding is 
not to be exce.ssive."’ ^ However, cer¬ 
tain factors limit the effectiveness of 
this means of bleeding control. The 
stability of Imman AHG is unpre¬ 
dictable. and. in some instances, the 
transfused blood or plasma may be of 
little value by the time it is received. 
While small transLisions of whole 
blood or plasma will raise the blood 


level of AHG appreciably (1 to 5 per 
cent), actually relatively large vol¬ 
umes arc required to bring the level 
to 30 per cent of normal. Mainte¬ 
nance of an effective level is made 
more difficult by the fact that the 
half-life of AHG averages from four 
to eleven hours following administra¬ 
tion.-'^ 

These problems, in addition to that 
of suitable donors for transfusion and 
of successful storage for maintenance 
of AHG acti%dty (storage at -30° 0., 
preferable), have resulted in a con¬ 
certed effort to obtain antihemophilic 
globulin from sources other than 
human blood or plasma, which could 
be prepared and standardized in such 
a wa 3 '' as to assiire a constant supplj^ 
of predictable effectiveness and free 
from serions antigenicity or toxicity. 
Until recently, such preparations have 
had the major disadvantage that 
thej’- were highly antigenic. Within 
the past few months a number of re¬ 
ports has appeared desci’ibing the 
use of animal AHG in the treatment 
of patients with hemophilia and in 
the preparation of the hemophilic pa¬ 
tient for surgeiy, including dental 
proccdiires. 

The earliest preparations used ther- 
apeuticalty in hemophilia eon.sisted of 
certain fibrinogen fractions separated 
from human blood Iw the Cohn proc- 
c.ss. While in experienced hands some 
of these early preparations seemed 
to give satisfactory results, the lack 
of a reliable method at that time for 
the assay of AIIG meant that the ac¬ 
tivity of the preparation could not 
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be estimated. Jlany of these prep¬ 
arations were inefiectivc or were 
given in inade(inatc dosage. The de¬ 
velopment of more practical methods 
for the assay of AHG has been re¬ 
viewed recently b}’ Eosemaiy Biggs** * 
of the group of investigatoi-s at the 
Radclifte Infirmary, Oxford, England. 
She stresses the need for chcclcing the 
fractionation processes at every stage, 
and states that in “judging the dose 
of AHG, it is clearly important to 
have some reasonably reliable method 
for its measurement.”' As this au¬ 
thor points out, most of the methods 
used have depended upon assessing 
the ability of a given sample to cor¬ 
rect the abnormality of hemophilic 
blood, such as the prothrombin con¬ 
sumption test, or the partial thrombo¬ 
plastin time. Hore recently, the 
thromboplastin generation test was 
used by Pitney,® and a modified pro¬ 
thrombin consumption test by “Wolf.® 
Each of these tests has been sho\m to 
carry some disadvantage. The direct 
assay method originally described by 
the Oxford group’ was considered suf¬ 
ficiently reliable, but is somewhat dif- 
fictiU to standardize and to interpret. 
Biggs now describes a method similar 
to that of Pitney which she and her 
colleagues consider of practical value 
in the controlled therapy of hemo¬ 
philic subjects. The method ‘ ‘ consists 
in carrying out the thromboplastin 
generation test on normal and haemo- 
philic Al(OH) 3 -trcated plasma, and 
on mixtures of the two in laiown pro¬ 
portions.”^ Since the samples are 
mixed and tested undiluted, no pro¬ 
vision of factor V is required, this 
factor being present in both whole- 
plasma samples. According to the 
instructions given for mixture and 
dilution, the dilution curve can be 
consti-ucted vdth reasonable ease, and 
the hemophilic samples tested in less 
than one hour’s time. While the 
method is not precise, as compared 
with the earlier Biggs-Jfacfarlane 
procedure, it is proposed that this 
method may prove more readily adapt¬ 
able for use in laboratories not par¬ 


ticularly devoted to work on blood 
coagulation. The author states that 
this procedure has proved of great 
value in the controlled therapy of 
hemophilic patients. “It appears that 
the level of AHG is a safer guide to 
the haemostatic efficiency of AHG 
than is the prothrombin-consumption 
tcst,'’= 

A recent report by the Radcliffe In¬ 
firmary group® presents the results in 
thirteen hemophilic patients requiring 
surgerj' or dental extraction, who were 
prepared for the surgical procedure 
and were followed closely in the post¬ 
operative ])criod. Animal antihemo¬ 
philic globulin and human plasma 
preparations were used. For some 
ycai-s tliis group of investigators had 
been impre.ssed with the problem of 
minimal safe blood levels of AHG, 
the rate of its destruction in the hemo¬ 
philic circulation, and by the mag¬ 
nitude of the problem of AHG sup¬ 
ply, which must be available for man¬ 
agement of the known hemophilics, 
and for emergencies. Studies on ani¬ 
mal AHG, particularly from ox and 
pig blood, its extraction and prepara¬ 
tion, had been under way for some 
yeai’s before the present patients were 
treated. This material varies in 
potency from one aliquot to another, 
but the best preparations were shouni 
to have an activity about 8,000 times 
that of the same weight of fresh hu¬ 
man plasma-protein. However, con¬ 
tamination with fibrinogen and other 
proteins renders it antigenic, which 
limits the duration of treatment with 
a particular animal preparation to 
from 30 to 34 daj's and prevents any 
later use of the same material in the 
same patient. The first clinical trial 
with bovine AHG was reported in 
1954 by Macfarlane, Biggs, and Bid- 
w'cll,® The subjects of this prelimi¬ 
nary clinical trial were three hemo¬ 
philic patients in need of dental ex¬ 
traction who volunteered to receive 
treatment with full laiowledge that 
the preparation was still in the ex¬ 
perimental stage. All neeessaiy den¬ 
tal extraction was carried out immedi¬ 
ately following the administration of 
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the bovine preparation. The results 
vere encouraging: in two of the three 
patients there was vii-tually no bleed¬ 
ing after extraction, the tooth sockets 
healed promptly and completely, and 
no ill effects arising from the admin¬ 
istration of animal protein could be 
detected. The third case was that of 
a patient who had been under long¬ 
term treatment for a convulsive dis¬ 
order; this patient showed on admis¬ 
sion a lower platelet count than that 
usually found in hemophilic sub.iects. 
In this instance the administration of 
bovine AHG resulted in a marked 
thrombocytopenia which persisted for 
two weeks, liut no purpuric manifes¬ 
tations were observed. Treatment 
with AHCt in this patient had been 
stopped after four days. Neverthe¬ 
less, the extraction of sixteen teeth 
was accomplished with remarkably 
little bleeding. Subsequent investi¬ 
gations revealed that bovine AHG 
does contain an agglutinin for human 
platelets, and the toxicity and fate of 
the injected animal antihemophilic 
globulin are discussed in some detail 
in a separate publication bj' two mem¬ 
bers of the group. Sharp and Bid- 
well.® Shortly after the preliminary 
ti’ials in 1954. a serious emergency oc¬ 
curred® in which the use of animal 
AHG was a lifesaving measure. A 
young hemophilic man, accidentally 
shot at close range, suffered extensive 
wounds of the back and left elbow. 
After three weeks of repeated trans¬ 
fusion this patient was transferred to 
the Eadclift'e InfirmaiT. The prob¬ 
lem was complicated by the fact that 
he had been sensitized to bovine AHG 
by the previous administration of a 
hemostatic agent derived from ox 
blood (Coagulen). This patient was 
carried succes.sfully through the 
necessary surgery by the use of pig 
ATIG. Under hemostatic control by 
this means, the wounds in the back 
were grafted with skin removed from 
the thigh, and a traumatic brachial 
arteriovenous aneurysm which had 
developed in the elbow was resected. 


The thirteen new patients reported 
recently,® and a fourteenth patient re¬ 
quiring surgery for acute intestinal 
olxstruction, who was admitted to the 
hospital after the present report had 
been submitted for publication, were 
all emergency cases. The authors 
strongly advocate reserving treatment 
with animal AHG for such emergen¬ 
cies, since risk of anaphjdaxis icould 
deprive the patient of its aid in some 
possible future crisis. Host of the 
hemophilic patients treated by this 
group have been managed by the use 
of human AHG, or by transfusion. As 
indicated, the fourteen patients in the 
present series were dental or surgical 
emergencies. Many of these patients 
had a long history of bleeding—hema- 
temesis, melena, hematuria—and some 
were crippled from repeated hemar- 
throses. One was a 19-year-old man 
who had been injured three weeks be¬ 
fore in a motorcycle accident and 
whose face and scalp wounds failed to 
heal. During this period the patient 
had received 28 pints of blood and 5 
liters of plasma in an attempt to con¬ 
trol the persistent bleeding. Under 
treatment ivith human and pig AHG. 
pla.stic surgeiy of the face and scalp 
was accomplished with good re.sult. 
Likewise, a boy of 15 years was able 
to undergo surgery involving the re¬ 
moval of laminae from twelve verte¬ 
brae for the treatment of a massive 
extradural clot. 

In these patients, antihemophilic 
globulin concentrated from bovine or 
pig blood was administered in an 
average dose of 200 to 400 mg., equiv¬ 
alent in activity to about 2,500 ml. of 
fresh human plasma. In no case was 
there abnormal bleeding while the 
level of AHG in the blood was above 
30 per cent of normal. There was, 
however, among the patients consid¬ 
erable individual variability in the 
dose required to maintain this level. 
In the ease of clean wounds, the teni- 
poi'ary elevation of the AUG level by 
one or two injections might be fol¬ 
lowed by complete healing without 
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hemorrhage; in large or infected 
wounds bleeding might recur, should 
the AHG level fall below 30 per cent. 
Tn all cases, rapid healing took place 
during AHG treatment. The author.*? 
state that these AHG preparations arc 
definitely antigenic, although in most 
instances mildly so. Skin tests, as a 
rule, are negative, and no antibodies 
active against the AHG used could 
be demonstrated in the recipient’s 
blood. In a detailed study of this 
aspect by ShaiTD and Bidwell,® the 
fate of the animal AHG was deter¬ 
mined by fluorescein-conjugated anti¬ 
sera. Evidence was obtained which 
suggests that the protein fraction is 
concentrated in the wound fibrin of 
the recipient. In two summary arti¬ 
cles,® one a presentation before the 
Section on Hcdieinc, Iloyal Society 
of Hedicine, Biggs outlines details of 
the assay of iSHG, tests for its po¬ 
tency in AHG preparations and in the 
patient’s blood, with emphasis on the 
management of the hemophilic pa¬ 
tient. 

In the light of their experience the 
Oxford investigators stress the value 
of animal AHG, at the same time em¬ 
phasizing the necessity of caution in 
its use. Hemophilic patients referred 
for surgery .should bo evaluated care¬ 
fully. AVherc actual surgery is re¬ 
quired, but where the areas of ex¬ 
pected heraorrhage are .superficial, or 
readily accessible, control of Ideeding 
may be accomplished by mechanical 
means alone. In,the case of certain 
surgical procedures, in which healing 
may require only two or three days, 
the iLse of adequate amounts of liu- 
inan plasma is suggested, reserving 
the animal AHG for possilile future 
use. In the case of major surgical 
procedures in which bleeding areas 
may be extensive, the use of AHG 
from bovine or pig blood is recom¬ 
mended. Since antigenicity mani¬ 
fests itself in from ten to fouricon 
days as a rule, the specific animal 
AHG used should be discontinued at 
this time, or before, if signs of anti¬ 
genicity are apparent, with change to 


the other animal AHG or to hiiman 
plasma or AHG concentrate. 
cross-antigenicity between bovine and 
pig AHG has been observed. In some 
instancc.s a combination of animal 
AHG and human plasma was admin¬ 
istered, These workers recommend 
that assay of the AIIG level in the 
patient’s blood be carried out before 
treatment and at frequent intervals 
during convalescence from surgery; 
they advise special care in order to 
prevent excessive movement or inad¬ 
vertent trauma of affected parts fol¬ 
lowing siirgeiy, including the use of 
special dressings, protective devices 
for the gums in the case of extensive 
dental procedure.s,’" etc. The authoi’S 
look forward to the ’‘production of a 
highl 3 ’ potent, non-antigenic anti- 
hacmophilic factor . . . which, like in¬ 
sulin and other animal organ extracts, 
might be active without causing sen- 
.sitisation.”® 

Russell J. Blattner 
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Correspondence 


[The letter of Dr. Tabrah in the issue of 
last December has brought considerable cor* 
respondeiice to the Editor’s desk. Several of 
tiie discussions follow.] 


To the EiUtor: 

I have been following your correspondence 
and the editorials concerning the pleasures 
and the displeasures of pediatric practice. 
For seventeen years I have done general med¬ 
ical work. This year, at -tC, I am giving up 
a lucrative practice, a lovely ofiico and for¬ 
feiting my .savings to take two years of train* 
ing as a pediatric re.sidont. As the years 
liiivo passed all of my dealings ^'ith tbo 
adult patient have grown more and more bor¬ 
ing. At the same time my fascination with 
children, sick and well, has grown. It bad 
not occurred to me that there were those in 
pediatrics ^^ho found no pleasure in anythuig 
other than the so-called “interesting" cases, 
the pediatric problem cases, etc. 1 bad not 
conceived of pediatrics as being divided into 
tlio interesting work of the academician as 
contrasted to the dull monotony of general 
pediatric practioo. In my o^^^ practice my 
metamorphosis from general work to pediat¬ 
rics has been brought about by a process of 
natural selection. I recognized long ago that 
the trivialities constituted a large part of 
pediatric practice. This makes it no less 
interesting or, if you will, any less worth 
ahile. I have always felt that it kept me 
more on my toes-—alert to the fact that a 
fever may bo duo to a cold, but that it might 
bear watching le.st it bode something more 
fearful. Personally, T could not bear the 
.strain of constantly being personally responsi¬ 
ble for the care of a host of seriously ill and 
dying “interesting” cases. The laughing, 
rowdy well child who is brought in only for 
his polio shot is a delightful part of the prac¬ 
tice of pediatrics. 


Perhaps formal training in pediatrics in 
some institutions gives to its students the 
concept that pediatrics deals only with fas¬ 
cinating illnesses in children. Experience in 
general medical practice instills another con¬ 
cept, namely—pediatrics deals mostly with 
well children or tho5.o whose illne.sscs arc 
trivial. I am sure of this. I have records 
which will .‘Substantiate it. Parent coun'scl- 
ing, wcH-cluld care, community woik in af- 
f.airs of ciiildrcn, management of trivialities— 
these things take up more of the average 
practicing physician’s time than the diagno‘»is 
and treatment of tlie medically exotic. The 
doctor who docs not find all of these things 
interesting is bound to find the geueral prac¬ 
tice of pediatric.s boring. 

Reasoning along these lines I have refused 
to allow my.self to be discouraged in my 
plans. The first article wliicli appeared in 
^teilical Kcono^nics along these lines only 
made me more determined to pursue a de¬ 
layed career. The cropc which has been hung 
in the pages of the journals has left me cold. 

Perhaps I am wrong—I will lot you know 
in about two and a half years! 

IvKiTtr Ham5Ion'i>, ar.I). 

Paoli, Ind. 

To the Editor: 

I have read and reread the letter from 
Dr, Frank L. Tabrah. I agree with you that 
the ^‘dissatisfaction” in Dr. Tabrah’w ca^c 
probably lies more in his own personal charac¬ 
teristics than in what constitutes present-day 
pediatric practice, and that this is true in 
many other instances. His letter, Itowever, 
brings up some questions relating to practice 
and to education and training not answered 
by Lee Ilill’s st.atement, from tlic standpoint 
of the “Board,” nor by my editorial. 

Dr. Tabrah is obviovisly in earnest al>out 
the matter, as have been several young 
pediatricians who have di.-<ctisscd with mo 
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similar dissatisfactions. One wonders what 
their motivation was in clioosing pediatrics as 
a specialty and why it was that they had not 
realized the nature of the work they would 
bo doing until after they had actually 
entered practice. It is not likely that their 
basic personality could be greatly altered by 
the type of medical education they got nor 
by their hospital training except in so far as 
their attitudes and sense of values were in¬ 
fluenced by the character of their teachers. 
But is it not possible that pediatrics could 
have been presented to them in such a way, 
somewhere along the lino, that they would 
have had a clearer picture of what to ex¬ 
pect from practice, and could not the well 
child and the factors which influence his total 
health and welfare be so presented that this 
would bo a fascinating field full of challenge 
to an intelligent and inquiring mind? If this 
had been done for Dr. Tabrah he could hardlj- 
have written “Well babies still frequent the 
pediatrist’s office, but it is inconceivable that 
any physician with intelligence and interest 
in the unu.sual can long survive the routine 
of playing grandmother for years on end in 
a well-baby practice,” or make the statement 
about “the boredom of viewing the medical 
world from the inside of a diaper,” or of 
making prospective pediatricians aware about 
tlie “enforced preoccupation with trivia 
largely unrelated to disease” in pediatric 
office practice. There are plenty of examples 
of affective teaching that could have changed 
this attitude. I think of the newborn. 
Nearly all newborns are normal and yet when 
the subject is properly presented and interest 
stimulated it opens up an immense field for 
investigation. In recent years such investiga¬ 
tion has led to a great deal of valuable new 
knowledge. There is still much to learn about 
children of every age group. Interesting 
phenomena are by no means all associated 
with disease. The basic facts of all aspects 
of growth and development are appreciated 
only by knowledge of the normal. The whole 
field of child welfare centers around this 
knowledge. It is quite clear that improve¬ 
ments in education and training along this 
line are needed. In other words it is the 
child himself who needs to be appreciated 
by the physician if he is to derive full satis¬ 
faction from pediatric practice. 

Another feature of education and train¬ 
ing which could be helpful in preparing 


prospective pediatricians for the type of prac¬ 
tice they must expect to have is greater and 
more efliective use of outpatient departments. 
In many training centers this facility has 
been inadequately used. Tlie hospital wards 
with their bizarre and unusual cases and 
difiScult diagnostic problems are featured. 
The trainee needs this training but he also 
needs to see the more common and ambulatory 
patients and to liavo equally good supervision 
and teaching in regard to these patients as 
he gets on the wards. Only rarely is this the 
case, and he goes into practice expecting the 
kind of patients he learned about on the 
wards. He is unhappy because he seldom 
encounters them and is ill-at-ease in the 
presence of the more common problems about 
which he has had little training. 

Most pediatricians adjust to this situation 
in practice ratlier quickly and spontaneously, 
largely, I believe, because of personal cliarac- 
tcristics and inherent interests and values. 
The rc.sults of the survey published in Medical 
Economics last November indicating that two- 
thirds of the practicing pediatricians were 
satisfied with their choice of a specialty bears 
out this fact. However, the dissatisfaction 
of the other third needs tlioughtful considera¬ 
tion. Dr. Tabrah’s letter points out some of 
the problems that face us. One is economic 
in nature; tlie high financial overhead of 
maintaining an office can be mot only by 
seeing large numbers of patients, and this 
assembly-line type of practice robs him of 
most of the interesting and rewarding 
features of pediatrics. The result is boredom 
and frustration. Neither the pediatrician nor 
his patients benefits adequately from such 
practice. Furthermore, ho has little if any 
time to devote to such self-improvement 
activities as teaching and hospital staff duties 
and assignments. He finds himself in a com¬ 
petitive merry-go-round without academic 
status and a minimum of specialist or con¬ 
sultant status, unless he has, by good fortune, 
had training in a pediatric subspecialty. 

Aethue H. Paemelee, Sr., M.D. 

Los Angeles, Calif. 

To the Editor: 

Pediatrics: Its Own Seward? 

“The reward of a thing well done,’’ wrote 
Emerson, with economy of words, “is to 
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Jiave <louo it.”* This quote, Mr. Etlitor, in- 
troduco.s my two cents’ worth into the ilia* 
cussion sure to be elicited by Dr. JFrank 
Tubrah’s letter in the December issue of the 
Journal of Pedi.atriCvS. Poor Dr. Tabrali 
withdrew, rather than retired, from the pri- 
va> practice of pediatrics at an early age, 
because, in Hamlet’.s phrase, it seemed to 
liim weary, stale, flat, and unprofitable. 
Now 1 am sure that, like myself, Dr. Tabrnh 
must agree with Dr. A. II. Parmelee, Sr., 
that no one goes into pediatrics to get rich. 
That disposes of Hamlet’s last adjective. 

But to Dr. Tahrah, "Pediatric medical 
oflioc practice is not enough; there are too 
many private pediatric practice.^ l>cing 
started today that will be abandoned from 
sheer boredom.” And earlier in his letter 
the doctor writes ruefully, "A few years 
ago this colorless job uas relieved by dial* 
lenges of frequent and severe disease, and 
the physician was called upon to exercise his 
greatest ingenuity.” 

Why not say, "Pediatrics and preventive 
medicine have been altogether too efficient. 
‘Fie upon, this quiet life! I want work!' ” 
(Shakespeare again.) 

Dr. Tnbrah says, "There are no longer 
enough surprises in tho package.” And his 
geneial implication is that simplification of 
infant feeding, greater knowledge of vita* 
mins, of antibiotics, have reduced him and 
his bored colleagues to "preoccupation with 
trivia largely unrelated to disease.” 

Now, boot-licking editors has never paid 
olT. But heie’s an accolade to you for hav¬ 
ing the imagination to reprint in your column 
Dr. Parmelee, Sr. V excellent editorial from 
the Bulletin of the Los Angeles Children’s 
Unspital, on "Pediatric Rewards.” Pediat¬ 
rics needs men like Dr. Parmelee, who 
can sec ‘ ‘ the spirit pushing in a blade 
of grass ...” or in a normal child. Pe¬ 
diatricians arc needed who can individual¬ 
ize, to whom each upper respiratory infec¬ 
tion is a ding na selhst, to whom unthinking 
routine is anathema. We must be able to 
stop short in the midst of office hours with 
scheduled appointments, to spot a newly born 
infant with hitherto unsuspected congenital 
dislocation of the hip, or to "run down” a 
heart murmur which may have been missed, 
leading perhaps to the discovery of an oper¬ 
able lesion. 

•"TJic New England Reformers '• 


Excitement! In every field, in every age, 
it is born of responsibility. The engineer 
at his throttle, the captain on his bridge, the 
pitclier on his mound, the mother beside the 
crib, the health commissioner in the midst of 
an epidemic, all must and do often feel the 
excitement of a job well done for those who 
depend upon tliem, of mistakes avoided which 
could so easily have been made. In pediat- 
ric.s especially, experience itself can be ex¬ 
citing if one is determined that past mis¬ 
takes shall not be repeated, that future 
babies shall benefit rather than suffer from 
them. 

Annoyances? Who can deny that in pedi¬ 
atrics these abound, and in perfusioii? Chief 
of these, of course, is the ever-ringing, never- 
convenient telephone. Worst of all, the ir¬ 
ritation incidental to it must not be trans- 
roittetl to the anxious mother whose confidence 
in the doctor has led her to call him in the 
fir.st place, and whose question is not trivial 
to her, nlthough it may sound so to him. 

Thirty-five years of telephonic exhaustion, 
plus undue interest in teaching and wTiting, 
led, or forced, mo to retire from the private 
practice of pediatrics at the early age of 64. 
"Disgruntled?” (to use Dr. Tahrah's word). 
Yes—with my own inability to adjust to the 
unavoidable; but not with pediatrics, nor 
with babies, nor even with their clamorous 
elders. 

But bored? Impossible! Dr. Tabrali 
waxes grapliic over tlio "boredom of viewing 
the mevlical world from tho inside of a 
diaper.” To answer him in kind, I have al¬ 
ways found diapers quite absorbing, and 
early learned from Dr. Holt, *Sr., the im¬ 
portance of their contents. 

Happily for me—and this is pertinent 
only as it indicates that my pseudo retire¬ 
ment has no etiology in ennui nor in lack 
of interest —1 continue in the department of 
pediatrics at Washington University and 
* work half-time in the clinic at Homer G. 
Phillips Hospital and as director of its De¬ 
partment of Pediatrics. Children’s Hospital 
Conferences, plu.s a well-baby clinic, round 
out niy week. I am seeing more infants 
and children than I ever did in private prac¬ 
tice. The remuneration accorded tho above 
has served to make my door at least un¬ 
attractive to the '‘w’olf. ” 
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By Professor George Herbert Palmer’s 
stanclarcl,* a pediatrician is indeed a pro¬ 
fessional man: “Every sound professional 
man, every sound teacher at least, is en¬ 
gaged in liis work for tlie fun of the thing. 
... ‘To tliis end was I born and for this 
cause came I into the world, ’ said the great¬ 
est of Teachers. . . . The compensation of 
the professional man is measured by his in¬ 
ner outgo, and not like tlie tradesman’s by 
his external income. . . . Conscious of our 
powers, we see in some profession an oppor¬ 
tunity to exercise them, and to it we turn 
witli an eagerness which gives zest to severe 
tod. ’ ’ 


Park J. White, M.D. 

St. Louis, Mo. 


[The following letter was too lengthy to 
publi.sh in full. Excerpts have l)een selected 
by the Editor.] 

To the Editor; 

I agree that present-day child-care medical 
training facilities offer little to prepare either 
general practitioners or pediatricians for the 
office care of children. Training is weighted 
on the side of the unusual, particularly un¬ 
usual physical deviations. Tlie importance of 
this training is not to be minimized, but it is 
unfortunate that dealing with new and un¬ 
folding life is not made to seem important 
and exciting. It is also unfortunate that 
pediatricians go out only superficially trained 
and stimulated to fulfill their role in simple 
everyday well-child care. Tlie distaste is 
understandable because most of the teaching 
is done by those who are only interested in 
the physically ill child. The child is too 
often seen as an interesting disease rather 
than an exciting unfolding personality living 
in a family constellation. As a result, many 
young men while in training have never seen 
a pediatrician in any other role than as a bed¬ 
side consultant. This phase of child care 
has been aggrandized to the exclusion of the 
pediatrician’s important role in shaping the 
oncoming generation through well-child pro¬ 
grams. 

The public’s and our interest has largely 
bcen on the physical side, but the public also 
warmly responds to whatever we will offer 

tPalmer. G. H.: Trades and Professions, 
Houghton Mifflin Co.. 1915, pp. 14, 15. 


on the side of preventive psychiatry. Eew 
psychiatrists have had an opportunity to put 
their theories to a test in everyday living 
experiences with the growing child in a 
family constellation. Yet increasing numbers 
of pediatricians are learning from experience 
that certain principles in the area of emo¬ 
tional development have a predictable verity 
just as principles we have come to take for 
granted in physical care have a predictable, 
constant validity. 

To have a new life in a new familj’ en¬ 
trusted to one’s care is an ever-changing, 
ever-exciting, highly varied, and challenging 
experience if one sees life to be intrinsically 
interesting. Who else has the enviable posi¬ 
tion of the pediatrici.an? The general practi¬ 
tioner spreads himself too thin to ever become 
oriented to a really comprehensive well-child 
program. If the pediatrician sees many very 
ill chUdron, their care will soon be at the 
expense of his well-child program. Therefore, 
perhaps ideally, many men are needed to 
care for a large number of well and a rela- 
itvelj' small number of sick children. 

Maybe the specialty as it is taught from 
the ivory tower represents only a small frac¬ 
tion of the real role of the pediatrician in 
society. I hope to be privileged to care for 
the physical ills of children in the future, 
but, if I do not, I will look forward to end¬ 
less discussions with endless mothers, and 
every new mother and every new child will 
afford endless surprise packages to keep life 
interesting for me. 

Dr. Tahrah’s letter is thought-provoking 
and valuable. I think we need periodical 
reappraisals of our roles. Especially we 
need to help our young men know that their 
training experience is not a picture of future 
practice. Few who seek that role will have 
an opportunity to fulfill it, but out in the 
stream of life there are satisfactions and 
adventures never thought of during the years 
of training. I hope I have lifted the curtain 
a little so that those who are interested may 
see a little of a side of pediatrics that 
probably no training program could ade¬ 
quately provide. 

I like the work I do. 

Charles A. Tompkins, M.D. 

Omaha, Neb. 


News and Notes 


The followuig diplomates were pertiiied hy 

the American. Board of Pediatrics, Inc., nt 

Boston, Jlassachusetts, Becemlier 6, 7, S, 

1957. 

Dr. Richard SI. Anld, 809 Viera Mill Rd., 
Rock\'ille, Md. 

Dr. .Terome Bernstein, 542 Maplewood Ave., 
Bridgeport, Conn. 

Dr. James Edgar Boyland, 941G Byefordc 
Rd., Kensington, Md. 

Dr. Sidney Brodie, 24 O’Rourke Path, New¬ 
ton Centre, Mass. 

Dr. Paolo B. Bucci, 104-19 I02iicl St., Ozone 
Park, N. Y. 

Dr. IVilliam Roderick Buchanan, Jr., 86 High 
St., Greenfield, Mas«. 

Dr, V. Jane Smiley Burgeon, Matson Ford 
Rd., Conshohocken, Pa. 

Dr. Glen Garth Cayler, 221 Gerry Rd., 
Chestnut Hill, Mass. 

Dr. Harold Patrick Charbenean, 708 Moni¬ 
tor-Leader Bldg., 2kCt. Clemens, Mich. 

Dr. William D. Cochran, 2S0 Montauk Avc., 
New London, Conn. 

Dr, Robert Swan, Cooper, 1719 Crooks Rd., 
Royal Oak, Mich. 

Dr. Anthony J. Cuti, 53 Harrington Avc., 
Lindenhurst, N. Y. 

Dr. Joseph D’Agrosa, 15 Railroad Avc., 
Patchogue, N. Y. 

Dr. James Arthur Davi.s, Jr., 5S10 Chevy 
Chase Parkway, Washington, D. C. 

Dr. Jean Patricia Dawson, Boston City Hos¬ 
pital, Boston, Mass. 

Dr. RajTnond S. Duff, Newton Road, ‘Wood- 
bridge, Conn. 

Dr. A^era Dottweiler Easling, 315 E. Maple 
Ave., iierchantville, N. J. 

Dr. Alvin N. Eden, 9S-51 Queens Blvd., For¬ 
est Hills, N. Y. 

Dr. Burton Hoffman Fern, 85 WilbaT Drive, 
Stratford, Conn. 

Dr. Robert T. Fielding, 101 Miller Rd., Ster¬ 
ling, Ill. 


Dr. Stephen Fleischer, 217 Delano Avc., 
Chillicotlic, Ohio 

Dr. Elizabeth Gaines French, 300 Longwood 
Avc., Boston, Mass. 

Dr. William B. Garvey, One Prospect St., 
Nashua, N. H. 

Dr. Park S. Gerald, 300 Longwood Ave., 
Boston, Mass. 

Dr. .Susan G. Gordon, 10 Broadway, Haver- 
straw, N. Y. 

Dr. Kenneth S. Gould, 400 Livingston Ave., 
New Brunswick, N. J. 

Dr. Mary Clare Harmon, 12700 Shaker 
Blvd., Cleveland, Ohio 

Dr. Theodore J. Haywood, 2001 Parkwood 
Dr., Brunewick, Gn. 

Dr. .Terome Asher Huhsher, 1701 Tyson Rd., 
Havertown, Pa. 

Dr. Lois M, Johnson, 941 Park Place, Brook¬ 
lyn 13, N. Y. 

Dr. Janice Kelly, 207 Lakoview Ave., Rock¬ 
ville Centre, N. Y. 

Dr. Murray A. Kessler, 741 Westwood Ave., 
Long Branch, N. J. 

Dr. David IGigler, 175 Bryant Ave., AA’hitc 
Plains, N. Y. 

Dr. Marion L. Koomey, One Pond Lane, 
Levittown, N. Y. 

Dr. Norman Kretchmer, 525 East GSth St., 
New Y'ork 21, N. Y'. 

Dr. Robert George LaCamera, 1187 Chapel 
St., New Haven, Conn. 

Dr. Bernard Paul Leonard, 40 Randall Ave., 
Freeport, N. Y. 

Dr. David Lidd, 8 Eagle Lane, Levittown, 
N. T. 

Dr. Charles C. Lobeck, 200 Crittenden Blvd., 
Rochester 20, N. Y. 

Dr. Jerold F. Lucey, 93 S. Willard St., Bur¬ 
lington, Vt. 

Dr. Dorothy Jeannette Marlow, 85 Commo¬ 
dore Rd., Clmppaqua, N. Y. 

Dr. Betty Burkhardt Mathieu, 255 Water¬ 
man St., Providence, R. I. 
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Dr. Louis Allen McDonough, 639 Lindbergh 
Drive, N.E., Atlanta, Ga. 

Dr. Joseph James McGovern, Jr., 262 Bea¬ 
con St., Boston, Mass. 

Dr. Edwin Allen Aleeks, Brooke Army Medi¬ 
cal Center, Ft. Sam Houston, San An¬ 
tonio, Texas 

Dr. Doris Honig Merritt, 5933 Cheshire 
Drive, Bethesda, Md. 

Dr. Ralph Bryan Moore, Jr., 15 North Fifth 
St., IVilmington, N. C. 

Dr. David Multach, 19000 N.E. 21st Ave., 
North Miami Beach, Fla. 

Dr. John Mitchell Pickett, 271-1 West 10th, 
Amarillo, Texas 

Dr. Peter C. Pulrang, 71 Court St., Platts- 
burg, N. Y. 

Dr. Robert P. Rackliffe, 73 Cedar St., New 
Britain, Conn. 

Dr. John Franklin Radebaugh, Jr., 81 Park- 
view Ave., Bangor, Maine 

Dr. John Stevens Robey, 16 Barberry Rd., 
Lexington, Mass. 

Dr. Morris William Rosenthal, 8561 Long 
Point Rd., Houston, Texas 

Dr. Joseph Gerald Rossi, U.S. Naval Hos¬ 
pital, Philadelphia, Pa. 

Dr. Arthur J. Salisbury, 203 Commonwealth 
Ave., Boston, Mass. 

Dr. Raymond E. Schipke, IS Briarwood Rd., 
West Hartford, Conn. 

Dr. Samuel Herbert Silverman, 58 Catalpa 
Ave., Perth Amboy, N. J. 

Dr. Marvin Small, 6126 Marathon Parkway. 
Douglaston, L. L, New York 

Dr. Donald Cameron Smith, Dept, of Pediat¬ 
rics, University of Michigan Hospital, 
Ann Arbor, Mich. 

Dr. Maxcy Jean Smith, 10 Cedar Ave., 
Larchmont, N. Y. 

Dr. John Alden Spargo, 300 Longwood Ave., 
Boston, Mass. 

Dr. Robert S, Stempfel, Jr., Johns Hopkins 
Hospital, Harriet Lane Home, Balti¬ 
more 5, Md. 

Dr. William Blight Talpey, 2-15 Vernon 
Place, Rochester, N. Y. 

Dr. Mario Yalente, 27 Claremont Ave., Mt. 
Vernon, N. Y. 

Dr. Edgar Allen Vaughan, Jr., 30-1 Cherokee 
St., Marietta, Ga. 

Dr. Eric J. Wake, 126 Shropshire Drive, On¬ 
tario, Searboro, Canada 

Dr. B. Janet Watson, 451 Clarkson Ave., 
Brookhm, N. Y. 


Dr. Reich Leis Watterson, Jr., 5982 Maple- 
cliff Drive, Parma Heights, Ohio 

Dr. Marc Lee West, 3624 Southern Ave., 
S.E., Washington, D. C. 

Dr. Milton Christian Westphal, Jr., 145 
Bryn Alawr Ave., Lansdowne, Pa. 

Dr. Doris Louise Wethers, 45 East 135th 
St., New York, N. Y. 

Dr. Thomas Japheth Whitfield III, Massa¬ 
chusetts General Hosp., Boston, Mass. 

Dr. Philip Lowe Whitelaw, 569 Woodbury 
Rd., Plainview, N. Y. 

Dr. Edward Paneoast Wilmer, 530 Silas 
Deane Highway, Wetliersfield, Conn. 

Dr. James Burnley Wood, 1459 Rutledge 
Ave., Charlottesville, Va. 

Dr. Sumner Root Ziegra, 2 West Shore 
Drive, Massapequa, N. Y. 

Special Foreign' Certificates: 

Dr. Luis M. Mabilangan, 840 South Wood 
St., Chicago, Ill. 

Dr. Sayanapuram Nagaswarai, Plot No. 39SB, 
First Trust Main Rd., Mandavalli Pakam, 
Madras 28, India 

Dr. Horacio Padilla Munoz, Av. Ninos Heroes 
No. 961, Apto. 1, Guadalajara, Jal., 
Mexico 


Handbooks on Fluoridation Available for 
Community Use.—To aid in community 
education on water fluoridation, the Commit¬ 
tee to Protect Our Children’s Teeth, citizens’ 
group headed by Dr. Benjamin Spock, is 
making available two handbooks. 

Our Children’s Teeth is a 104-page digest 
of expert opinions on various aspects of 
fluoridation, designed to serve as a handy 
basic reference source. Authors include Dr. 
Herman E. Hilleboe, New York State Health 
Commissioner; Dr. H. Trendley Dean, Secre¬ 
tary, Council on Dental Research, American 
Dental Association; Dr. Thomas Parran, 
Dean, Graduate School of Public Health, Uni¬ 
versity of Pittsburgh, and former Surgeon 
General, U. S. Public Health Service; Dr. 
Robert A. Kehoe, Director, Kettering Labora¬ 
tory; Dr. Reidar F. Sognnaes, Professor of 
Oral Pathology, Harvard University, and Dr. 
Detlcv W. Bronk, President, National Acad¬ 
emy of Sciences. 

The volume includes a statement by lead¬ 
ing American authorities on human nutrition, 
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an explanation of llic chcmi*?try of fluorine 
by tlic nation’s foremost chemists, a chronol¬ 
ogy of tho fluoridation movement, summary 
of experience in major cities, a statement on 
the legality of fluoridation and a roster of 
national organizations supporting the measure. 

Gains and Scthacl's is a digest of experi¬ 
ences in more than thirty communities, de¬ 
signed ns n guide in the planning of a public 
education campaign. It includes articles by 
public health autlioiities and experts in mass 
communications as ■n'ell as a U. S. Public 
Health Service report on tho status of 
fluoridation throughout the country, a sum¬ 
mary of court action on the mensure and a 
comprehensive directory of source material. 

Both books may be ordered from the Com¬ 
mittee to Protect Our Children’s Teeth, 105 
East 22nd Street, New York 10, N. Y. Our 
Chddicn’s Teeth is iiriced at .$1.00; Gains 
and Scihacks is priced at $1.30. 


Tho Third, International Congress of 
Allergy» sponsored by tho International 
Association of Allergology and French 
Allergy Association, will ho held in Paris, 
France, Oct. 10-20, 1958. The program will 
consist of sjTnposia on asthma and emphy¬ 
sema, immunologj', recent clinical advances, 
biochemical aspects, autoimmune reactions, 
dermatology, and socioeconomics aspects; 
sectional papers, limited to 10 minute^, on 
nny phase of allergy; and round table con¬ 
ferences on selected subjects led by inter¬ 
national authorities. 

For all information regarding the pro¬ 
gram and papers to be presented, please 
write to: 


United States and Canada: Dr. Samuel 
Xr. Feinberg, 30.H East Chicago Ave., 
Cliicago, III. 

Latin America: Dr. Jose* Xt. Quintero 
Fossas, Paseo 313, Vedndo, Havana, Cuba. 

Europe and other countries, and for Con- 
gre.ss information und registration: Dr. 
Bernard N. Halpern, 197 Boulevard St. Ger¬ 
main, Paris 7, France. 


The Harvard Medical School announces 
a postgraduate course in general pediatrics, 
June 2-13, 1958, and in pediatric metabolism 
and endocrinology, June 10-13, 1956, at the 
Burnham Xlemorial for Children, Xlassa- 
chusetts General Hospital, under the direc¬ 
tion of Allan Xr. Butler, ir.D., and Nathan 
B. Talbot, Xf.D. Enrollment may be for the 
entire course, or for the last four days. For 
further information, write to Assistant 
Dean, Courses for Graduates, Harvard XTedi- 
cal School, Boston 15, Xlass. 


The Department of Pediatrics, Baylor 
University College of Medicine, Houston, 
Texas, and Division of Maternal und Child 
Health, State of Texa®, XIarch 10, 11 and 12, 
1958, will conduct n Pediatric Symposium at 
the Texas Cliildren’s Hospital Auditorium, 
Texas Xfodlcnl Center, Houston. Guest 
speakers to participate will be: Robert A. 
Aldrich, M.D., of Seattle, Loui.s K. Diamond, 
Xt D., of Boston, Robert A. Good, XI.D., of 
XlinncapoHa, Jack lletcofT, M.D., of Chicago, 
Robert E. L. Nesbitt, Jr., M.D., of Albany, 
N. Y., and Douglas N. Buclianan, XI.D., of 
Chicago. 


Books 


Rio Grande Medicine Xian. XI. K. Wylder, 
XI.D., Santa Fe, N. XIex„ 1958, Bydel 
Press, 1S6 pages. Price $3.7.5. 

Tliis is an nnusually interesting nnd, in 
many ways, a fascinating book. Dr. Wylder, 
of Albuquerque, respected and admired by 
his pediatric colleagues tliroughout the coun¬ 
try for his work for children in New XIc.xico, 


has written some of iiis reminiscences of an 
active practice of over fifty years. It is, 
however, much more than an interesting and 
at times nmusing collection of incidents and 
stories. Parts of it are real Americana. It 
reflects, moreover, the philosophy and work 
of a physician who represents the finest tj-pe 
of practitioner. Without tho author ever 
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calling attention to it, the reader senses the 
code of the physician's duties and responsi¬ 
bilities to his patients bj- ^vhich he has lived, 
his tolerance for and understanding of human 
weahnosses, and his sympathy for the un¬ 
fortunates. The book has been brought out 
locally by the author, but it deserves a much 
wider reading. Lay readers as well as ph}’si- 
cians will enjoy it. Some of our social 
workers may bo a little shocked by his ac¬ 
tivities in placing children for adoption, but 
knowing Dr. IVylder we doubt if an}- social 
agency has ever had a better record of satis¬ 
factory placements. His reference to the 7- 
month premature babies who, in seclusion, 
gain 4% pounds in the first month of life, 
brought back some memories of similar 
phenomena in our own practice, which, like 
Dr. "Wylder, we had wiped out of our minds. 
This is an example of “abnormal growth” 
not found in any textbook, nor inquired into 
by the Board. To many present-day prac¬ 
titioners, who resent a house call only a few 
blocks away from home. Dr. Wylder's descrip¬ 
tion of some of his trips into the mountains 
in his early days of practice will be almost 
unbelievable. Yet we are sure that he has 
had a much fuller, richer, and happier medi¬ 
cal life than most of the men in practice are 
having today. 

B. S. V. 

The Volunteer. David L. Sills, Chicago, 

1958, The Free Press, 320 pages. Price 

$ 6 . 00 . 

A report of the Bureau of Applied Social 
Eesearch of Columbia University. The au¬ 
thor in an attempt to find the motivations, 
attitudes, and reactions of the volunteer 
membership and workers in a national 
health agency selected the A’ational Polio¬ 
myelitis Foundation for study and analysis. 
In its concept and scope therefore, the study 
is limited to one segment of the thousands 
of %'olunteer workers in health organiza¬ 
tions. This makes the title misleading, as 
it is not a general study of the “volunteer,” 
but rather a study of the volunteer worker 
in the Polio Foundation. This takes away 
from its importance as a social study, as 
valid general conclusions applicable to “The 
Volunteer” cannot be drawn from a study 
limited to a single organization. Although 
rather verbose, the report is of interest to 
physicians. A careful editing of the mate¬ 


rial combined with considerable cutting 
would have made for better reading. There 
is inadequate discussion of some important 
matters that concern the volunteer, as for 
example of the emotional attitude of the “po¬ 
lio volunteer” created by the type of pub¬ 
licity developed by the “corporate organiza¬ 
tion,” or central headquarters of the Founda¬ 
tion. This, beyond question, has had a tre¬ 
mendous influence on the reactions of the 
volunteer worker at the chapter level and 
has been a subject of discus.sion among the 
volunteer workers of other health agencies 
with objectives involving diseases of greater 
medical importance than poliomyelitis. 
While it ma}' give a fairly accurate picture 
of the volunteer worker in the Foundation, 
his motives and attitudes, its findings must 
be interpreted with caution and reservation 
if the attempt is made to look upon them 
as reflecting the volunteer worker in all 
agencies as the title implies. In the inter¬ 
views with “polio volunteers,” which are 
given in considerable detail and selected by 
the author, organization comparison favor¬ 
able to the Foundation is very much empha¬ 
sized, This left the reviewer with the feel¬ 
ing that the author was not entirely objec¬ 
tive in the study, presentation of the re¬ 
port, and conclusions, as similiar critical 
comparisons, but unfavorable to the Foun¬ 
dation, undoubtedly would have been made 
if the volunteer workers in some other 
health organization had been interviewed. 
Complete objectivity is an essential attitude 
in a study or report if it is to be of any 
value or importance beyond propaganda. 
As the report will in all probability be re¬ 
ferred to frequently in the coming months, 
these limitations as to the scope and value 
.should be kept in mind. 

The Incurable Wound and Further Narra¬ 
tives of Medical Detection. Berton 
Boueche, Boston, 1957, Little, Brown & 
Co., 177 pages. Price $3.50. 

To those who are unacquainted with his 
previous book. Eleven Blue Men, let it be 
said that Mr. Boueche is perhaps the best 
writer of our times when it comes to pre¬ 
senting medical topics to a lay audience in 
an interesting and accurate way. The sub¬ 
title “narratives of medical detection” de¬ 
scribes his method or form of presentation. 
The present volume is a collection of a half 
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dozen stories that have appeared in the iS^cto 
Yorher. Tiio story of “The Incurable 
"Wound,” relates the discovery of the trans¬ 
mission of rabies by bats in the United 
States. “The Most Delicate Tiling in the 
World” is a splendid description of the work 
of tho Poison Control Centers established in 
many cities in the last four year.s, and fine 
publicity for the crusade against accidental 
poisoning started by the pediatricians. The 
story of the side effects of cortisone in pro¬ 
ducing manic-depressive symptoms in a man 
given tlie drug for the treatment of periarte¬ 
ritis nodosa, is one of the most vivid pieces 
of descriptive medical writing we recall. 
'\\nine WTitten by a layman, it belongs in the 
group often referred to as compulsory rc.ad- 
ing” for the medical student and practitioner. 
The medical profession is fortunate in having 
a writer wnth the ability to present intricate 
medical subjects to the public, not only ac¬ 
curately and ethically, but in a form that 
makes fascinating reading. It is highly 
recommended for the physician ns well as 
for lay rending. 

B. S. V. 

The Dermatologists’ Handbook. Ashton L. 

Welsh, Springfield, Ill., 1957, Charles C 

Thomas, 42(1 pages. 

This is a conlprehen3i^ e, clear, tip-to-dato 
manuscript of great value not only to the 
dermatologist, but also to those physicians 
engaged in related specialtios, particularly 
the pediatrician, the internist and the gen¬ 
eral practitioner. The first portion of the 
book contains detailed descriptions of the 
many drugs employed in topical ap])lications 
to the skin and mucous membranes. It 
stre.sscs the indications for and usages of 
lotions, ointments, creams, powders, wcl 
compresses and other modalities employed 
for relief and aid to the inflamed or diseased 
skin surface. The descriptions of the sources 
of various medicaments, their incompati¬ 
bilities and their sensitizing properties are 
rightfully stressed. 

Tho second portion of tho book is of equal 
importance because it deals with the f^yR- 
temic and prophj'lactic therapy of derma¬ 
tologic disorders. It describes the close 
relationship of the skin to other organs in 
that disturbances of certain systems may be 
manifested by skin lesions and conversely 


that dermatoses of long duration and epi¬ 
dermal infections may produce systemic 
effects. An important lesson stressed by 
the author is that the dermatologist must 
have thorough knowledge of systemic 
physiology and disease and of their rela- 
tiODsliip to the skin. 

An extensive review is given of the 
numerous diugs used orally or parenterally 
for aj'stemic effect and a chapter is devoted 
to the description of adverse reactions pro¬ 
duced by certain drugs. 

C. W. L. 

Radiology of the Alimentary Tract in In¬ 
fancy. Boy Astlcy, M.B., il.R.C.S., 
London, 195G, Edward Arnold 
(Publisher) Ltd., 287 pages. Price $10.00. 
This publication is a noteworthy contri¬ 
bution in the rapidly advancing field of 
pediatric radiology. It .should .serve the 
pediatrician, pediatric surgeon, and radiol¬ 
ogist equally well, bciug ns it is a compen¬ 
dium of information relating not only to the 
gastrointestinal tract but also to the adja¬ 
cent structures and viscera. Descriptions of 
the normal are purposely omitted, tho net 
result lending itself to either quick refer¬ 
ence or more leisurely perusal. The sub¬ 
ject material, of course, ranges from lesions 
of the pharynx and esophagus distally seg¬ 
ment by segment to the anus, and “while 
the main concern is the baby during the 
first year of life, there is not infrequent ex¬ 
cursion into the second year or even later 
when it illustrates some practical point” 
(c.g., duplications, pneumatosis intestinalis). 
The author has interested himself specifi¬ 
cally in the esophagogastric junction and 
diaphragm, one of the more controversial 
of subjects among pediatricians, surgeons, 
and radiologists, taking issue for instance 
with Neuhnuser and Berenberg on the sub¬ 
ject of chalnsia. His views on such entities 
tis rumination, pylorospasm, congenital eso¬ 
phageal varices, chylous ascites, and partial 
thoracic stomach—to mention a few—are 
always informative and challenging al¬ 
though not uniformly acceptable. In brief, 
this volume should he available to all phj'si- 
cians attempting the management of dis¬ 
eases of infancy. 


H. A.H. 



Editor’s Column 


THE JOURNAL OF PEDIATRICS EDUCATIONAL FOUNDATION 


A corporate organization of the Edi¬ 
torial Board, The Journal of Pediatrics 
Educational Foundation, has been 
chartered under the Missouri nonprofit 
organization law. Its purpose is to 
simplify and facilitate the handling of 
the Journal of Pediatrics Fund estab¬ 
lished by the publishers of the Jour¬ 
nal, as announced in the issue of last 
December, and whose use “for the 
furthering of pediatries” is the respon¬ 
sibility of the Editorial Board. 

The educational purposes of the 
Foundation have been broadly stated 
and permit the use of its funds for 
Lectureships, Fellov'ships, medical re¬ 
search, etc., in the field of pediatrics, 
as may be decided upon by the Edi¬ 
torial Board. 

The By-laws of the Foundation pro¬ 
vide for three Directors. Two of these 
are appointed bj' the Board and one 
bj' the publishers. Their Lmction is 
to manage the Foundation Binds, keep 
records and accounts, and make ex¬ 
penditures as instructed by three 
Trustees. The Trustees are appointed 
by and must be membei's of the Edi¬ 


torial Board. Their function is to 
cany out the use of the Fund as 
decided upon by the Board as a whole. 

The following appointments to the 
Foundation have been made: 

Directors: By the Editorial Board, 
Alexis F. Hartmann, Borden S. 
Veeder. 

Dii-ectors: By the Publishers, Joel 
A. Rogers. 

Trustees: By the Editorial Board, 
Hany Bakivin, Stewart H. Clif¬ 
ford, and Waldo E. Nelson. 

The business address of the Founda¬ 
tion is 3207 Washington Blvd., St. 
Louis 3, Mo. 

Professor Niilo Hallman, chief-of- 
serviee at the Children’s Hospital, 
Helsinki, Finland, has accepted the in¬ 
vitation of the Foundation to visit the 
United States for a month in the early 
Fall of this year. He will be the Visit¬ 
ing Lecturer for a week at clinics in 
four different cities. The Trustees are 
working on the selection of additional 
clinics to which pediatricians from 
Canada and the United States will be 
invited as Lecturers. 


THE T & A ENIGMA 

I F the question were asked as to the nate use was regrettable. They would 
value of the T & A operation, most say, further, that it was only indicated 
pediatricians would reply that they in children Avho were carefully selected 
had seen it help some children greatly, and who had been under obseiwation 
but that its widespread and indiscrimi- for some time. The older men would 
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probjibly add they -were glad the days 
were over when the operation was al¬ 
most a routine procedure and parents 
were led to believe that every child 
must have the tonsils out. 

It is just here, as Bahwin points out 
in this issue (page 339), that they 
would be wrong. Herein lies the 
“enigma.” His figures show that, de¬ 
spite the many studies pointing out 
the uselessness of indiscriminate tonsil¬ 
lectomy and the dangers associated 
with the operation, it is still an ex¬ 
tensively and unnecessarily used pro¬ 
cedure. 


Where doe.s the fault lie that leads 
to such “bad practice” continuing is' 
the important question. Is it perhaps 
that the pediatric staffs in our medi¬ 
cal .schools are so interested in and oc¬ 
cupied with the rare and esoteric that 
they arc not interested in and are 
bored by the plebeian ailments of 
children, and thus the sound teaching 
that the practioncr needs is neg¬ 
lected? It is rather shocking to find 
that the studies reporting on the use¬ 
lessness of and the dangers associated 
with the T & A operation liave had so 
little effect. 


HYPOGLYCEHIC CONVULSIONS AND THE ALLERGIST 


F orbes^ has pointed out that ga¬ 
lactosemia, a metabolic disease re¬ 
sulting Hum a congenital inability to 
metabolize galactose, may in early in¬ 
fancy bo confused with allergy to 
cow’s milk and must at times be con¬ 
sidered in the differential diagnosis of 
such allergy. The first communication 
concerning this in medical literature 
other than the original observation of 
Forbes appeared recently by Wilhelm.- 
The purpose of this communication 
is to direct the attention of those in¬ 
terested in allergy to another meta¬ 
bolic disease, even less common than 
galactosemia, whicli should be borne in 
mind if convulsions due to allergy to 
cow’s milk are suspected in early in¬ 
fancy. Cochrane and associates® de¬ 
scribed for the first time convulsions 
in infants secondary to hypoglycemia 
sometimes of familial origin precipi¬ 
tated by the feeding of an amino acid 
in excess of a critical amount. The 
circumstances of these cases were such 
that a pediatrician familiar witli the 
fact that convulsions might, on some 
occasions, result from allergy to foods 


would probably liavc suspected that as 
the cause. This is especially tine 
since ACTII and cortisone arc said to 
exert a favorable effect in some of 
these infants. 

Cochrane and associates described 
three infants, two of them sisters, hos¬ 
pitalized at tlie ages of months 
and 4 months, respectively, because of 
convulsions which occurred after cow’s 
milk feedings had been sul)Stitutod for 
breast milk. Allergy must have been 
suspected in the second of these in¬ 
fants because a soybean milk was tried, 
but the convulsions persisted. A 
biopsy of the pancreas in the first case 
showed only some edema. A third 
child was hospitalized at 5 months be¬ 
cause of convulsions which tool: place 
under the same circumstances. Biopsy 
of a resected portion of the pancreas 
showed about four times as many islets 
as normal. Glucose tolerance tests in 
all three cases were normal. In the 
first two, the father had a histor>' 
which was compatible with that of 
hypoglycemic convulsions, and in the 
third a maternal uncle had “fits” of 
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undetermined origin. Two unrelated 
infants with this condition, one famil¬ 
ial and one not, are now under study 
at Genesee Hospital.'* 

While these infants would fall into 
the general group of spontaneouslj'- oc¬ 
curring hypoglycemia described by 
MeQuarrie,“ in these particular in¬ 
fants it was discovered that the amino 
acid, leucine, produced marked hypo¬ 
glycemia resulting in convulsions. 
Breast milk contains 161 mg. per cent 
of leucine, cow’s milk contains 356 mg. 
per cent, and one of the popular soy¬ 
bean milks used in this countiy con¬ 
tains 220 mg. per cent.® For purposes 
of diagnosis, a casein test meal or a 
leucine test meal may be used although 
the latter is much moi*e palatable and 
probably more accurate. In Coch¬ 
rane's studies, casein was used in the 
proportion of 1.5 Gm. per kilogram of 
body weight and leucine 0.15 Gm. per 
kilogram body weight (equal to the 
amount of leucine contained in the 
standard test dose of casein). I would 


like to suggest that should the infant 
begin to show evidence of convulsing 
on such a test meal, this tendency 
could be quicldj^ corrected by the in¬ 
tramuscular injection of 10 per cent 
dextrose,^ although oral administra¬ 
tion should be adequate if it is started 
early enough and the infant is able to 
swallow. 

J. G. 
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TUB ACID-BASE STATUS OP HUJIAN INFANTS IN RELATION TO 
BIRTH ASPHYXIA ANT) THE ONSET OF RESPIRATION 

L. S. .I.uiKS, JI.B. (N.Z.), I. j\I. WEisnitOT, C. E. Prince, II.D.,*’*' 

D. A. Holaday, M.D., and V. Apgar, JI.D. 
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E /VRLIBR studies' liave led to the 
conclusion that respiratory fail¬ 
ure in the newborn is due to anoxia. 
The aim of the present studj- has been 
to evaluate the birth status of the in¬ 
fant and to time the onset of respira¬ 
tion in relation not only to the arte¬ 
rial oxygen saturation but also to the 
earbon dio.xide tension (Pco.), the 
pH, and the total available buffer. Al- 
thougli the pH and pCO. have been 
measured previously,'"' they have 
not been considered as reflecting the 
duration of an episode of asphyxia. 
The term “asphyxia,” as defined by 
.Schiuidt," has been adopted since it 
denote.s a simultaneous decrea.se botli 
in the intake of oxygen and the elimi¬ 
nation of carbon dioxide, i.e., anoxia 
plus hypercapnea. The way in which 
hypoventilation or asphyxia changes 
these variables, producing first a re- 

From the Anesthesiology* Service, The Pres¬ 
byterian Hospital, Sloane Hospital for 
tVonien. B ab I e s Tlospltal, Departments of 
Anestlieslology', Obstetrics and Gynecologj’ 
and Pediatrics, Columbia University. Collcfn: 
of I’hvslclans and Surgeons, New York 32, 
New York. 

Tills investigation wan .supported by a Re¬ 
search Grant H-2110 from the Nat'l Insti¬ 
tutes of Ilealth, Public Health Service. 

•Edan Bos and Public Healtli Research 
Fellow. 

••Macy Foundation Fellow. 


spiratoiy ncidosis followed by a su¬ 
perimposed metabolic acidosis,®'" lias 
been extensively reported in animals 
and adults. 

MATKRIAL AND METHODS 

Blood samples were obtained from 
the artery and vein in a clamped seg¬ 
ment of the umbilical cord at the mo¬ 
ment of delivery. Tlie samples were 
collected in greased syringes, the dead 
spaces of which were filled with a 
concentrated heparin solution. 

Analysis of the samples for oxygen, 
carbon dioxide, oxygen capacity," 
and hematocrit^* was performed 
as soon after collection as possible, 
usually within 2 hours, the samples 
being rotated in iced water. The 
majority of oxygen saturations were 
measured by a manometric method." 
Several bloods were analyzed with the 
double scale cuvette oximeteri® or by 
the method of Nahas using tlie Beck¬ 
man spectrophotometer." All three 
methods wci*e standardized against 
the manometric analysis of Van 
Slyke," The mierogas analysis was 
found to vary by ± 1 per cent'® while 
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the standard deviation of the differ¬ 
ences was for the Beckman ± 1.3 per 
cent over the entire iTinge, and for 
the cuvette oximeter ± 2 per cent over 
40 per cent saturation and ± 3.5 per 
cent below 40 per cent. 

The Pco 2 and buffer base (BB) 
were calculated from the >Singer and 
Hastings nomogram®" using the pH, 
the CO 2 content, and the hematocrit. 
The term “buffer base” refers to the 
total available buffer and includes 
both the bicarbonate (or alkali re- 
sei’ve), the protein, and the hemo¬ 
globin. In the study of metabolic 
acidosis, it is a more valuable meas¬ 
urement than the bicarbonate alone. 

The recent work of Hawes and as¬ 
sociates,^® on the fetal circulation, in¬ 
dicates that the umbilical artery blood 
represents the blood going to the fetal 
tissues and not fetal venous blood. 
Contrary to earlier studies by Bar- 
croft and his associates'®’ and Hug- 
gett,-' the blood suppljdng the brain 
contains only slightly more oxygen 
than that in the umbilical artei-y (Fig. 
1)." The more accurate interrela¬ 
tionship of the oxygen saturations in 
the various vessels was obtained by 
withdrawing blood from eight ma.ioi’ 
vessels simultaneously rather than us¬ 
ing discrete samples collected over a 
period of time. Since the cineangio- 
graphic evidence of Lind and Wege- 
lius®® suggests that the fetal eireula- 
tion in the human being resembles 
that in the lamb, the umbilical ai’terj’^ 
has been taken to represent the blood 
supplying the tissues of the infant at 
the moment of delHery. 

One minute after the complete birth 
of the infant, he was evaluated and 
given a score.®' Two points were 


given for each of the following: color, 
respiration, muscular tone, nasal ir¬ 
ritability, and heart rate. All the in¬ 
fants with a score of 8, 9, or 10 arc 
vigorous and have breathed Avithin 
seconds of delivery. In this group, 
scores less than 10 haA'c reflected a 
loAver score for color. The infants 
with a score of 4 or less are blue and 
limp and have failed to establish res¬ 
piration by one minute. "With in¬ 
creasing depression the last tAvo vital 
signs, reflex irritability and heart 
beat, disappear, in that order. 



Fig:. 1.—Diagram of the fetal circulation. 
The flgrures indicate the percentage oxygen 
saturation of blood withdrawn simultaneously 
from various vessels, and averaeed from de¬ 
terminations on 6 Iambs. inferior 

vena cava; S.V.C.. superior vena cava ; D.V., 
ductus venosus; F.O.. foramen ovale; D.A.. 
ductus ** ' ■*' • brachiocephalic 

artery. ■ the Hea,rt and 

Lungs a Harbor Sym¬ 

posia on Quantitative Biologj', .Vol. XIX, 
1954.) 
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The time required for the infant to 
establish spontaneous and continuous 
respirations is termed, “time to sus¬ 
tained respiration/' (T.S.R.) 

To determine the biochemical status 
of the depressed group, samples from 
either the umbilical artery, the portal 
vein area in the liver, or from the 
right or left atria have been used. 
This has been considered justifiable 
for several reasons. In many of these 
infants the heart rate is slow and the 
pulse feeble. The blood pressure has 
not yet been measured at this time, 
but from the response of infants 2 to 
11 days oUR® and from that of new¬ 
born and fetal lambs*® to severe 
anoxia, it is likely to be low. There¬ 
fore, the cord circulation will be poor, 
especially if there is compression. 
Frequently, the cord is collapsed and 
bloodless or the blood is present in 
loculatcd sections between areas of 
complete occlusion. In such cases, a 
sample of the circulating blood fi*om 
the infant, either arterial or venous, 
if obtained before the onset of respi¬ 
ration, will give a more reliable indi¬ 
cation of his condition. All the portal 
vein samplo.s were obtained during 
rc.suseitation (artificial oxpan.sion of 
the lungs under i)ositivc pre.s.surc) 
about the time the first spontaneous 
breath was taken. Consequently, the 
oxygen level will bo higher, the Pcos 
somewhat lower, and the pH higher 
than prior to the resuscitation. How¬ 
ever, the BB, which returns to nor¬ 
mal relatively slowly, may bo ex¬ 
pected to indicate more accurately 
the severity of the asphyxia. 

RESUI^TS 

The biochemical analyses of the 
umbilical cord blood of 101 babies are 
prc.sontod in Tabic I and Figs. 2 and 


3. The data have been arranged ac¬ 
cording to the type of deliveiy (vagi¬ 
nal or section) and the Apgar score 
of the infant at one minute. 

There is a wide range in the oxygen 
levels in both the umbilical artery 
and vein blood and in the A-V differ¬ 
ence. All the infants exhibited some 
dcgi'ce of asphyxia with a low oxygen 
saturation and a high COj tension. Of 
the G3 umbilical artery samples, 20 
had an oxygen saturation below 10 
per cent and 7 had no measurable 
oxygen. Fourteen of these severely 
anoxic infants were not depressed 
(score 8 and 9) and cried spontane- 
otisl}' \rithin seconds of delivery (Fig. 
2). Four were in the intermediate 
group (score 5 to 7) and 8 were in 
the depressed group (score 0 to 4). 
The highest umbilical artery oxygen 
saturation recorded was 51 per cent. 

The umbilical artciy pH ranged 
from 7.00 to 7.35, with a mean of 7.26 
for the vigorous and 7.34 for the de- 
pressed infants. The Pcoa ranged 
from 39 to 98 mm. Hg, with a mean 
of 55 for the ■vigorous and 74 for the 
depressed infants, indicating a ro.spir- 
atory acidosis. 

A depression of tlie BB below the 
normal of 42 mEq./L. for pregnant 
women (normal for adult males 47 to 
50) revealed the presence of a super¬ 
imposed metabolic acidosi.s in a num¬ 
ber of instances (Pig. 3). 

A comparison has been made be¬ 
tween the pH, and Pcoj, and BB in 
either portal vein or umbilical artery 
blood in the deprcs.sed infant and nm- 
bilical artery .samples from the vig- 
oroiKs "i‘Oup (Tabic TI). Both tlie pll 
and BB are significantly lower while 
the Pco, is significantly higher in the 
depressed infants p <.01. The .se¬ 
vere degrees of metabolic acidosis 
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Kle. 2. 



Fig:. 3. 

Figs. 2 and 3.—O Vaginal delivery—regional anesthesia ; • Vaginal delivery—inlialation 
ane.sthesia; ■ Cesarean section—regional anesthesia; O Cesarean section—inhalation anes¬ 
thesia. 

Fig. 2.—Umbilical arterj'—oxygen saturation. Comparison of clinical status of infant at 
birth with arterial oxygenation. 

Fig. 3.—^Umbilical arterj-—-buffer base. Comparison of clinical status of infants at birth 
with arterial buffer base. 
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Table I. Biochemical Findings in the Umbilical Artery and Vein 





OXYGEN % 
SAT. 1 


Pco- MM. I!0 

BB MEQ./L. 







pil 

ANESTHESIA A.Vli 

NO. 

NAME 

SCORE 

TORY 

VEIN 

A 1 V 

A 1 V 

! A 1 V 

COMPLICATION.S 




8-10 


lienional 

Anesthesia 

r aifiiun Delivery 


1 

Lo 

9 

0 

24 

7.32 

7.42 

45 

39 

41 

46 

None 

2 

Mo 

8 

o 

29 

7.19 

7.27 

C2 

50 

39 

41 

Spinal 

3 

Bur 

8 

6 

68 

- 

7.20 

- 

45 

_ 

37 

None 

4 

Vel 

8 

7 

67 

- 

- 

- 

_ 

_ 

_ 

Caudal 

5 

Sc 

9 

9 

- 

7.26 

- 

59 

_ 

43 


Pudendal 

C 

Irv 

9 


30 


_ 

_ 


_ 

_ 

Saddle 

7 

Tlios 

10 


45 

- 

7.24 

- 

39 


42 

Pudendal 

8 

Pier 

8 

17 

59 

7.20 

7.28 

63 

49 

41 

42 

Pudendal 

9 

Bal 

9 

19 

48 

- 

7.40 

- 

42 


47 

Spinal 

10 

Me 

8 

19 

64 

- 

7 27 

- 

40 

_ 

37 

Epidur.al 

11 

Yo 

9 

25 

34 

- 

- 

- 

_ 

_ 

_ 

None 

12 

Sant 

9 

28 

- 

7.31 

- 

48 

_ 

43 

_ 

Pudendal 

13 

Rod 

9 

30 

- 

7.37 

- 

47 

_ 

48 

_ 

Spinal 

14 

Jack 

9 

30 

65 

7.27 

7.32 

- 

40 

_ 

41 

Pudendal 

15 

Jo 

9 

30 

- 

7.33 

- 

48 


45 

_ 

Caudal 

16 

Ha 

10 

31 

01 

7.15 

7.20 

64 

49 

37 

37 

Caudal 

17 

Wo 

8 

45 

72 

- 

7.36 

- 

33 

_ 

42 

Caudal 


Average 



19.8 

47.6 

7.26 

7.29 

54.5 

42.8 

42.1 

41.2 










Cesarean Section 


18 

Jo 

8 

0 

72 

- 

- 



_ 


Spin.al 

19 

Do 

8 

0 

23 

- ' 

- 

- 


_ 


Spinal 

20 

Hi 

9 

3 

15 

- 

- 





Spinal 

21 

Ro 

9 

5 

12 

7.30 

7.41 

50 

36 

43 

45 

Spinal 

90 

0.-1 

9 

6 

9 

- 

7.17 

- 

69 

_ 

39 

Spinal 

23 

Sell 

9 

7 

29 

T.JO 

7.22 

64 

40 

37 

38 

Spinal 

24 

Lev 

8 

7 

in 

- 

- 

- 

_ 

_ 


Spinal 

25 

Tr 

8 

11 

23 

7.10 

7.12 


CD 

36 

36 

Spinal 

26 

Mi 

10 

19 

72 

- 

- 

- 


_ 


Spinal 

27 

Rod 

S 

19 

30 

7.14 

7.19 

81 

70 

38 

.19 

Spinal 

2S 

Sli 

s 

> 

13 

- 

7.24 

- 

63 

_ 

43 

Spinal 

29 

Fo 

9 

- 

40 

- 

7.26 

- 

50 

_ 

41 

Spinal 

SO 

Ri 

S 

- 

41 

- 

7.20 

- 

57 

_ 

39 

Spinal 

31 

Ha 

10 

- 

72 

- 

7.20 

- 

51 

_ 

39 

Spinal 

32 

Mag 

8 

21 

44 

7.22 

7.29 

54 

43 

39 

40 

Spinal 

33 

Lo 

8 

24 

53 

7.27 

7.31 

53 

41 

42 

41 

Spmal 

34 

Sc 

9 

- 

31 

- 

- 

- 

_ 

_ 


Spinal 

35 

Bur 

8 

28 

67 

7.2 V 

7.29 

50 

43 

41 

41 

Spinal 

36 

Ri 

8 

30 

32 

7.04 

7.17 

74 

51 

32 

35 

Spinal 

37 

Pr 

9 

32 

65 

7.33 

7.35 

51 

44 

45 

45 

.Spinal 

38 

Reu 

9 

32 

51 

7.26 

7.29 

59 

51 

44 

43 

Spinal 

39 

Men 

9 

39 

70 

7.30 

7.36 

54 

45 

45 

4a 

Spinal 

40 

Ra 

9 

41 

02 

- 

- 

- 

_ 



Spinal 

41 

O’R 

8 

51 

79 

7.33 

7.37 

45 

37 

44 

45 

Spinal 

Average 


19.7 

42.3 

7.22 

7.26 

59,3 

50.9 

40.5 

40.8 






Inhalation 

Anesthesia 

Varrinal Delivery 


42 

Rci 

9 

0 

34 

7.33 

7.37 

59 

45 

37 

39 

Cyclopropane 

43 

Rad 

8 

25 

67 

7.26 

7.33 

- 

_ 


_ 

Cyclopropane 

44 

Da 

9 

39 

65 

- 

7.28 

- 

47 

_ 

41 

Cyclopropane 

45 

Go 

8 

- 

- 

7.25 

7.25 

49 

47 

42 

41 

Cyclopropane 

46 

Li 

8 

- 

44 

- 

- 

- 

- 

_ 


Cyclopropane 

47 

New 

8 

- 

47 

- 

- 

- 



_ 

Cyclopropane 

48 

Doigh 

10 

- 

62 

- 

7.31 

- 

46 

_ 

_ 

Cyclopropane 

49 

May 

8 

- 

63 

- 

7.30 

- 

46 

_ 

_ 

Cyclopropane 

50 

Kr 

S 

- 

68 

- 

- 

- 


_ 

_ 

Cyclopropane 

51 

Ga 

9 

- 

69 

- 

7.40 

- 

_ 



Cyclopropane 

52 

53 

54 

Meu 

Ro 

ilo 

8 

9 

9 

- 

68 

73 

79 

- 

7.33 

7.46 


49 

32 

- 

47 

Cyclopropane 

Cyclopropane 

Cyclopropane 

Average 


21.3 

61.7 

V.28 

7.35 

54 

44,5 

39.5 

42.0 
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Table I—Coxt’d 




i 

OXYGEN % 
SAT. j 


PCO; MM. HG 

BB MEQ./L. 





AR- 

1 

pH 

ANESTHESLV AND 

NO. 

NAME 

SCORE 

TERY 

VEIN 

A 1 V 

A 1 V 

A 1 V 

COMPLICATIONS 


Cesarean Section 


55 

Ch 

9 

48 

78 

7.27 

7.31 

49 

42 

41 

42 

Cyclopropane 

56 

Ru 

9 

49 

85 

7.30 

7.35 

52 

48 

45 

46 

Cv’clopropane 

Average 


48.3 

81.5 

7.28 

7.33 

50.5 

44.9 

43.2 

43.9 






Inhalation 

Anesthesia 

Vaginal Delivery 


57 

To 

8 

9 

29 

7.28 

7.33 

46 

40 

41 

42 

N,0 

58 

Br 

8 

- 

26 

- 


- 



_ 

N,0 

39 

Ha 

8 

18 

30 

7.20 

7.26 

- 



_ 

N.O 

60 

Va 

9 

- 

45 

- 

7.33 

- 

50 


46 

N.O 

61 

Camp 

8 

23 

- 

7.33 

- 

51 


47 

_ 

N.O 

62 

Men 

9 

44 

- 

7.40 

- 

39 


46 


N.O 

63 

Pier 

8 

- 

81 

- 

7.29 

- 

- 

- 

47 

N.O 

Average 


23.0 

42.2 

7.30 

7.30 

45.3 

45 

44.6 

45.0 




5-7 


Segional Anesthesia 

Vaginal Delivery 


64 

Bur 

6 

- 

35 

- 

7.25 


oo 


42 

Pudendal 

65 

Mil 

7 

33 

56 

7.36 

7.45 

39 

32 

42 

44 

Caudal 

66 

DeJ 

6 

- 

57 


7.28 


48 

_ 


Caudal 

67 

Ray 

5 

- 

61 

- 

7.37 

- 

43 

- 

- 

Caudal 


Average 



33 

52.2 

7.36 

7.33 

39 

44.5 

42 

43 










■Cesarean 

Section 


68 

Beau 

7 

4 

31 

7.21 

7.33 

67 

45 

41 

43 

Spinal 

69 

.Aiel 

6 

10 

32 

7.22 

7.33 

64 

43 

42 

42 

Spinal 

70 

Beas 

6 

23 

30 

7.16 

7.23 

69 

57 

41 

41 

Spinal 

71 

Ortiz 

6 

48 

84 

7.39 

7.39 

44 

40 

47 

47 

Spinal 

72 

Ja 

0 

- 

83 

- 

- 

- 

- 

- 

- 

Sample before deliv' 


eiy 


Average 



21.2 

52.0 

7.24 

7.32 

61.0 

46.2 

42.7 

43.2 






Inhalation 

Anesthesia 

Vaginal Delivery 


73 

Gai 

6 

2 

40 

7.21 

7.24 

69 

00 

42 

41 

Cyclopropane 

74 

Mel 

7 

9 

42 

7.23 

7.22 

53 

46 

38 

37 

Cyclopropane 

iO 

Gib 

6 

11 

48 

7.22 

7.29 

92 

54 

51 

46 

Cyclopropane 

76 

Val 

7 

19 

37 

7.25 

7.28 




_ 

Cyclopropane 

V V 

Riv 

5 

30 

47 

7.23 

7.20 

67 

56 

44 

44 

Cyclopropane 

78 

Kei 

7 

- 

49 


- 

- 



_ 

Cyclopropane 

79 

Ley 

7 

- 

54: 

- 

7.36 


39 

_ 

43 

Cvclopropane 

80 

Len 

5 

- 

72 

- 

- 




_ 

Cyclopropane 

81 

Kel 

6 

34 

73 

7.27 

7.32 

- 

- 

- 

- 

Cyclopropane 


-Average 



17.5 

51.3 

7.23 

7.28 

70.2 

50.0 

43.7 

42.2 






Inhalation 

Anesthesia 

Cesareaii Section 


82 

Pi 

5 

4 

11 

- 

7.35 


38 

_ 

40 

Cyclopropane 









Vaginal Delivery 

S3 

Pa 

7 

14 

24 

7.23 

7.23 

56 

54 

43 

43 

N.O 



0-4 


Segional 

Anesthesia 

Vaginal Delivery 


84 

Gou 

4 

0 

17 

- 

_ 



_ 

_ 

Caudal 

85 

Sua 

2 

1 

9 

7.01 

7.03 

99 

93 

33 

34 

Saddle 

86 

Bu 

1 

7 

- 

7.08 


78 


35 


Caudal 

87 

Wa 

1 

- 

21 

- 

7.28 


57 


43 

Pudendal 

88 

Fried 

2 

19 

34 

7.18 

7.25 

57 

46 

37 

39 

4+ nucal cord with 












facial petecliiae; 
spinal 

Average 


6.7 

20.2 

7.09 

7.18 

78.0 

65.3 

35.0 

38.6 










Cesarean Section 


89 

Per 

3 

0 

10 

- 

_ 

_ 


_ 

_ 

Spinal 

90 

Em 

2 

1 

41 

7.17 

7.20 

63 

53 

38 

38 

Cord prolapse tliru 

91 











wound for 2 min. 

Mer 

1 

7 

63 

- 

_ 

- 

_ 

_ 


Local and Pentotlial 

Average 


2.6 

38.0 

7.17 

7.20 

63 

53 

38 

38 
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T.able I—Coxt’d 


KO. 

XAME 

SCORE ' 

OXYCEK 9c 

1 SAT. i 

pH 

Pco. MM. HO 

BD MEQ./L. 

ANESTHESIA AND 
COMPLICATIONS 

AR- 1 
TERY ; 

1 \-EIN 

1 A. 

I V 1 

1 A 

1 V 

1 A 

1 V 





Inhalation 

Anesthesia 

Vaainal Delivery 


92 

Ga 

1 

0 

0 

7.08 

7.07 

04 

93 

34 

34 

Cyclopropane 

93 

Ha 

1 

- 

21 

- 

_ 

_ 

_ 

_ 

_ 

Cyclopropane 

94 

Br 

3 

15 

51 

- 

i.2< 

_ 

61 

_ 

46 

Cyclopropane 

95 

Su 

1 

IS 

3S 

7.00 

7.11 


_ 

_ 


Ruptured uterus; 












Cyclopropane 

Average 


11.0 

27.5 

7.04 

7.15 

94 

77.5 

34 

40 










Cesarean Section 


96 

Mul 

1 

0 

62 

7.32 

7.37 

53 

40 

44 

44 

(■Cyclopropane 












■j4+ nucal cord 

97 

Fent 

3 

8 

27 

7.32 

7.3S 


_ 

_ 

_ 

Cyclopropane 

98 

Pier 

2 

- 

29 

- 

7.33 

- 

44 

- 

43 

Cyclopropane 

Average 


4 

39.3 

7.32 

7.30 

53 

42 

44 

43.5 










Vaginal Delivery 


99 

Wa 

1 

- 

42 

- 

7.07 

_ 

71 


33 

Ether 

100 

Tr 

1 

- 

67 

- 

7.25 

_ 

49 

_ 

41 

Prolapsed cord; 












ether 

101 

Srer 

3 

- 

56 

- 

7.26 

- 

50 

- 

41 

Chloroform 

Average 



55 


7.19 


56.6 


3S.3 



and dorangomont of pH and Pco. 
which wevo obsovvcd as a fcsult of 
pi'olonged apnea ai-e illustrated in 
Taltlo in and Fig, 4. Here tlie portal 
vein or atrial samples taken at tlic 
onset of respiration Iiavc been com¬ 
pared with the biochemical status of 
the cord blood wlicn samples could 
be obtained. In all instances, the bio¬ 
chemical measurements in the portal 
vein blood showed a greater degree of 
asphyxia. 

DISCUSSION 

These studies have revealed the 
varying degrees of asphyxia which 
occur dunng all forms of deliver}-. 
Contraiy to earlier reports,*- “ an in¬ 
fant may make the initial respiratory 
gasps with no measurable oxygen in 
his arterial blood. In tliis sense, an¬ 
oxia, as measured by tlie ox.vgen sat¬ 
uration of tlie umbilical artery’s 
blood, correlates poorly with post¬ 
natal vigor. The significant differ¬ 
ence which has been demonstrated be¬ 


tween the vigorous and depressed in¬ 
fants lies in tlie pH, Pco-, and BB 
(Table II). Previous studies have 
sliown that tliesc variables give a 
measure of an asphyxial insult,'-*' a 
brief period of asphyxia causing in 
the main a respiratory acidosis with 
a raised Pco' and little change in tlie 
BB. This pattern of change may bo 
seen in the vigorous infants (score 
8-10, Table I). If on the other hand, 
the asphyxia is prolonged, a marked 
reduction in the BB occurs (depressed 
infants score 0-4, Table I), indicating 
a metabolic acidosis which lias be¬ 
come superimposed on the respira- 
toi-}' acidosis. 

Prom this it is evident tliat the re¬ 
sponse of the infant to asphy.xia is 
identical to that of the adult.' *’ The 
rapid recovery after birth" also fol¬ 
lows the adult pattcni. In the A-igor- 
ous infants the absence of a severe 
metabolic acidosis in the presence of 
a high Pco- indicates that tlie period 
of asphyxia has been quite brief. In 





386 


THE JOURNAL OP PEDIATRICS 


Table II. Statistical Comp^veisox op Vigorous and Depp.essed Infants 



VIGOROUS INFANTS (SCORE 8-10) 
UMBILICAL ARTERY SAMPLES 

DEPRESSED INFANTS (SCORE 0-4) 
miBILIOAL ARTERY OR PORTAL VEIN 

P 

XUJIBER 1 

MEAN 

1 S.D. 1 

I NUMBER j 

JIEiVN 

i S.D. j 

0, 

43 

09 9 

21.77 

12 

6.3 

7,3 


pH 

30 

7.26 

0.083 

10 

7.04 

0.142 

P <-01 

PCO. 

27 

55.3 

10.25 

9 

82.0 

19.93 

p <.01 

BB 

27 

41.5 

3.68 

10 

31.4 

6.93 

p <.01 


Table III, Babies Severely Depressed at Birth 


NAME 

SCORE 

SITE 

CHANG 

OXYGEN 
% SAT¬ 
URATION 

tES IN pH 
WITH ' 

pii 

, PcOj, a: 
TIME 

PCO; 

<D BB 

BB 


Fr 

*> 

Umliilical 

19.2 

7.18 

57.0 

37.0 1 

Spinal anesthe.sia, cord tiglitly 



artery 





round neck; facial petechiae; 








T.S.R.,* 3 min., 35 sec. 



Portal 

21.2 

6.9S 

90.2 

30.5 P.V. sample 25 see. after first 



vein 





spontaneous respiration 

Fc 

3 

Umbilical 

8.0 

7.32 


Ane.stlie.sia cyclopropane; tliick 


1 

artery 





meconium-stained mucus m 








pharynx 

at 3 

1 

Portal 

50.0 

7.10 

77.0 

37.8 T..S.E., 12 min.; P.V. sample 2 

min. 


vein 





min. after first spontaneous 








respiration 

Wa A 

1 

Umbilical 

41.9 

7.06 

70.5 

33.2 -Anesthesia chloroform; tvdns 

Twins 


vein 





locked, 2 weeks premature; 








T.S.E., 25 min. 

A 


Portal 

61.9 

6.91 

69.5 

24.1 P.V. sample 2 min. after first 



vein 





spontaneous respiration 

B 

1 

Port.al 

55.9 

6.80 

114.5 

21.7 P.V. sample 1 min. after first 



vein 





spontaneous respiration 

C)i 

0 

Left 

93.0 

6.74 

39.9 

<15.0 Emergency section for pro- 


atrium 


lapsed cord; no heartbeat at 
birth, cardiac massage 
Sample after 25 min. of arti¬ 
ficial ventilation when infant 
took first spontaneous gasp 


•T.S.R. = time from birth to spontaneous respiration. 


light of this, earlier interpretations 
that the fetus is nomially adjusted to 
these high tensions of carbon dioxide-* 
can no longer he accepted. 

The high score group of infants, 
those who were well oxj-genated, had 
little or no depresion of the BB. 
"Where the oxygen saturation was 10 
per cent or less in this group, in all 
but one case the BB value was slightly 
below the average for the group but 
well above the average for the de¬ 
pressed infants. The low BB values 


occasionally seen in this group were 
associated in most instances vuth a 
second stage of labor of 2 hours or 
more or slovung and irregularity of 
the fetal heart during the first stage 
of labor. This undoubtedly reflects 
anoxia during labor which is sufficient 
to disturb metabolism but not enough 
to depress the infant significantly. 

Several factors probably contribute 
to the asphyxia which appears to oc¬ 
cur as a normal phenomenon in al¬ 
most eveiy delivei’y. 
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Cord Comiyrcssion .— 

Any reduction in the blood flow¬ 
through the cord w'ill lower the arterial 
oxygenation since the fetal venous 
blood (2G to 31 per cent saturated in 
the lamb”) -will be passing directly 
into the arterial circulation with little 
or no mixing with oxygenated blood 
from the placenta. The saturation in 


uration betw-een tlic umbilical artery 
blood and tliat in the vein, which may 
be found in this last situation. IManip- 
ulation of the cord causes constriction 
of the umbilical arteries, w'liich in turn 
slows the stream of blood tliroiigh the 
placenta. Barcroft^® has vividly de¬ 
scribed the acute .sensitivity of these 
vessels, particularly at term. 
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Fijr. 1.—Chanfres In pH, pCOj, anil buffer base In 5 depressed newborn Infants. UA—um¬ 
bilical artery; UV—umbilical vein; PV—portal vein; LA—left atrium. The same unibillcul 
vein sample Im.s been used for comparison In twins W'a A and "Wa B 

The values for Ch represent pure metabolic acidosis remaining after 25 minutes of le- 
suscltatlon. The oxygen saturation In the L^rV was 99 per cent. 


the umbilical vein wdll remain un¬ 
changed®'’ or may even be raised, since 
the fetal blood w-ill remain in contact 
wdth the blood in the intervillous space 
for a longer period; hut -with reduction 
in flow, this blood does not roach the 
ietal circulation. The reduction in 
flow can he caused by hinking, pro¬ 
lapse, pressure hetw'een the fetus and 
the rim of the pelvis or vagina, 'or 
when the cord is wound tightly round 
the neck. CIcmetson and Cliurchnian” 
have show-n the large difference in sat- 


Chmiges in Uterine Blood Flow .— 
a. Posture: The supine position has 
been shown to be associated tvith com- 
presion of the mother’s inferior vena 
cava by the heavy gravid uterus. 
Ilow-ard and his associates®® have dem- 
oiLstratcd that tlic pressure in the 
femoral vein may he raised from 
lOS to 239 mm. IIjO by this meclianism. 
This rise will decrease the pressure 
gradient hetw-een the uterine artery 
and vein and wnll tend to reduce 
blood flow through the uteinis. AVlicn 
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the obstruction to the inferior vena 
cava is more complete, sufficient to 
cause hypotension in the mother,®^ an 
even greater reduction in flow will 
occur. This factor must be consid¬ 
ered in cesarean section during which 
the mother may be flat on her back for 
15 or 20 minutes before the baby is 
delivered. It is probable that the oc¬ 
casional very low oxygen value ob¬ 
tained in both cord vessels at cesarean 
section under local anesthesia is caused 
partly by this obstruction effect’^ 
(Table I). 

b. Hypotension with spinal anesthe¬ 
sia or maternal hemorrhage: Hypoten¬ 
sion not infrequently produced by 
spinal anesthesia will reduce the pres¬ 
sure gradient and the uterine flow. 
Fetal distress revealed by excessive 
movements or slowing of the fetal heart 
occurs under such conditions. Whether 
because of hypotension, increased 
uterine tonus, or some other factor as 
yet undetermined, the oxj'gen satLira- 
tion in lambs delivered under spinal 
anesthesia is uniformly lower than in 
those delivered imder pentobarbital.^^ 
Henderson reports a similar finding in 
human lieings in comparing spinal and 
inhalation anesthesia.®® Hypotension 
as a result of hemorrhage is likely to 
have an even more profound effect on 
reducing the uterine flow. 

c. Uterine contraction: Caldeyro- 
Barcia®^ has shown that witli a strong 
uterine contraction, blood flow through 
the uterus and placenta is completely 
arrested. 

Uterme vein samples withdrawn a 
short time before delivery of the fetus 
by cesarean section®® show, in most in¬ 
stances, a higher oxygen saturation 
than does umbilical vein blood ob¬ 
tained after delivery from a clamped 


segment of cord. This is contrary to 
the figures which Barron and Mes- 
chia®® give in studies on the placental 
exchange of respiratory gases in the 
sheep and rabbit, and suggest that in 
the few minutes between the sampling 
from the uterine vein and delivery of 
the infant a reduction in oxygen trans¬ 
fer has occurred. Changes in the 
uterine circulation with manipulation, 
incision, and the immediate contrac¬ 
tion which oceiu’s as the amniotic fluid 
gushes out could account for this dif¬ 
ference. 

d. Partial separation of the pla¬ 
centa: 

This will reduce the effective area 
of diffusion and will lead to a lower 
oxygenation of the fetus. 

Reduction in the Maternal Exchange 
of Respiratory Gases .— 

a. Breath holding and straining: 
Both of these occur during vaginal de¬ 
livery, when anesthesia is not given or 
is minimal, and may result in a sig¬ 
nificant lowering of the maternal arte¬ 
rial oxygen saturation. 

b. Inhalation anesthesia: The ef¬ 
fect of inhalation anesthesia upon 
fetal oxygenation varies as much with 
the agent being used as unth the clinic 
reporting the study. Good and poor 
results have been claimed for all agents. 
Because of a variety of techniques and 
the many additional factors noted 
above, it is difficult to determine the ef¬ 
fect of the agent itself. However, if the 
mother has any aiiway obstruction 
during anesthesia, her 00= elimination 
and oxygen uptake will be impaired. 
This effect will be reflected in the fetus 
if delivery is prolonged. 

It has been assumed by some authors 
that samples obtained at cesarean sec¬ 
tion under regional anesthesia repre¬ 
sent normal in utero conditions in the 
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human hemg.“® This lias led to the 
concept of “Everest in ntcro” and to 
the belief that, witli placental aging:, 
fetal arterial oxygen saturation falls 
as term aiijn’oaclies.’’"' ITowever, 
any sample obtained eitlier at vaginal 
delivery or cesarean section is un¬ 
likely to represent the normal eondi- 
tions before labor or operation since 
both titerine blood flow and cord com¬ 
pression cannot he controlled. The 
multiple factors enumerated above, 
acting separately or in combination, 
will all tend to lower tlie oxj’genation 


a truer indication of the normal in 
utero environment. Further indirect 
evidence which supports a high intra¬ 
uterine oxygen environment is found 
in the color pliotographs of the unborn 
liuman infant taken hy moans of hys- 
torophotography.'*® Here the infant 
actually appears to be pink. 

An interesting advance has been the 
development of techniques for sam¬ 
pling infcrvillons blood in human be¬ 
ings during labor."*® Prystowsky*’ has 
observed a low oxj'gcn tension in the 
intciwillous space and a marked rcduc- 


Table IV. ConrAr.isox of Oxygkx Satukatiox in Umbilical Coed Vessels 


1 

AUTHOR 
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Smith-** 

16 

51 

37 
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Clcmetson & 







Vaginal vertex 

ChuTchnians* 

31 

63 

10 

12 
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35-84 Spontaneous vaginal vertex 

^Yalke^*' 

20 

4S 

9 

10 

1-28 

13-CO Spontaneous vaginal vertex 

Pooth & 








Sjostedt34 

32 

61 

09 

98 

0-62 

9-83 

Spontaneous vaginal vertex 

Proscut authors 22 

49 

43 

55 

0-51 

9-85 

Cesarean section and vaginal 

fSoc Table T) 






vertex; all vigorous at birth 


of the fetus at delivery, While cord 
compression will increase the difference 
in saturation between the umbilical 
artery and vein, all the other factors 
will tend to lower tlic oxygenation of 
both vo.ssels since they iiilcrfcrc with 
the cxcliange between mother and 
fetus. Fndouhtedly, this accounts for 
the low average but the verj* wide 
range in i)ublishcd figures (10 to 60 
per cent saturation in the umbilical 
arteiy and 10 to 84 ))er cent saturation 
in tlie umbilical vein®"’^' =*■ *®”‘' 

[Table IV]). The highest human fig¬ 
ures reported are almost identical with 
the normal value which Dawes and as- 
sociates’'^ and Barron and Mcschia®® 
observed for lambs. Tlicse high valuc-s, 
rather than the average, probably give 


tion in tlic maternal-fetal oxygen ten¬ 
sion gradient wlien the infant proved 
to be in poor condition at birtli. The 
maternal samples were taken just 
prior to delivery. While tlic range of 
oxygen tension in the intervillous sam¬ 
ple was wide in the normal group (72 
to 26 mm. Hg), in all hut three in¬ 
stances, the individual tensions were 
considerably below a value wliich 
would be compatible ^vitll an umbilical 
vein oxygen saturation of 80 per cent. 
Such findings indicate that, when the 
head is on the perineum prior to de¬ 
livery, the various maternal factors 
tending to lower the fetal oxygenation 
may already he in action. 

Table III and Fig. 4, .showing the 
differences between the cord blood 
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samples and those obtained from the 
portal vein, indicate that anoxia causes 
rapid changes in the pH, PCO 2 , and 
BB. The speed of change as recorded 
here may be misleading since there 
was severe cord compression in one 
infant and one umbilical vein sample 
has been compared to the two portal 
vein samples in the case of the twins. 
However, the rapidity of these 
changes is well documented in stud¬ 
ies on both dogs**’ “ and adult man."® 
Where the residual air in the lungs 
has not been washed out with oxygen, 
the saturation falls to zero in 3 min¬ 
utes (dogs) and to 28 per cent in 2 
minutes (adult man). 

The results of the present stud 3 ' 
emphasize the need for obtaining a 
sample from within the depressed in¬ 
fant if the limits of respiratory and 
metabolic acidosis are to be revealed. 
It is quite possible that these levels 
may be dangerous enough to cause 
irreversible cellular damage in the 
newborn human. If they occur as 
rapidly as this study suggests and are 
dangerous, the need for the greatest 
dispatch in resuscitating an infant 
with no oxygen reserves is apparent. 

Asphyxia in Relation to the Onset of 
Respiration .— 

In vitro and in vivo studies demon¬ 
strate that the brain is depressed by 
oxj'gen lack,^’’ even slight lowering 
of the oxygen tension depressing the 
respiratory center.**** However, through 
the action of the chemoreceptors 
which are stimulated by anoxia and 
continue to function when the oxy¬ 
gen tension has fallen to zero,® this 
depression may be almost completely 
masked. Under severe anoxia, breath¬ 
ing takes the form of gasps in which 


the accessory muscles play a major 
role. The first gasps of the newborn 
infant are of this type but are soon 
replaced by quiet and relatively regu¬ 
lar diaphragmatic and intercostal 
breathing following the rapid expan¬ 
sion of the lungs and oxygenation 
which normall 3 '^ occur within minutes 
of delivery.®^"®® Although Miller and 
Behrle®’ have suggested that the 
chemoreceptor response is poor in the 
first 24 hours of life, the occurrence 
of vigorous first breaths under ex¬ 
treme anoxia provides indirect evi¬ 
dence that the chemoreceptors are in¬ 
deed functioning actively at birth. It 
is possible that the 5 ’- may be function¬ 
ing at a higher threshold which was 
not reached during the induced 115 ’^- 
poxia studies of Miller. The direct 
recording of action potentials from 
the proximally severed sinus nerve in 
newborn and fetal animals by Cross 
and Malcolm®® is further evidence of 
activity. 

As in the adult, the respiratory cen¬ 
ter of the infant is acutely sensitive 
to carbon dioxide®®' ®“ and is probabl 3 ’ 
stimulated both directly®^ and iiidi- 
rectl 3 '® when the Pco™ rises. The 
high Pcoj shown in most vigorous 
newborns is likely to play a major 
role in the first gasp if the anoxia is 
not severe. Finally the low pH, act¬ 
ing through the chemoreceptors,® and 
the flood of sensoiy impulses crowding 
in from the skin, the muscles and the 
joints®® doubtless constitute important 
stimuli of the first breaths. These will 
be augmented by stimuli from the rap- 
idl 3 ’’ adapting stretch receptors in the 
alveoli®® as the lungs expand. 

With progressively severe asphyxia, 
a point is reached when the respira¬ 
tory center is finalU' so depressed that 
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it is unable to respond.®^ The Pco* 
and pn which previously stimulated 
the cells now act as depressants. 
Schmidt has termed this the Reversal. 
The exact levels of Pcoa or pH which 
will depress the center appear to vary 
depending on the oxygen level, the 
degree of metabolic acidosis, and the 
presence or absence of narcotic 
drugs.®®*®® As for adults", the multi¬ 
ple factor theory of Gray®® is the most 
acceptable to interpret the response 
of the infant respiratory center. All 
four factors must be considered in 
each individual ease. 

Although the infant may take his 
first breath when there is no measura¬ 
ble oxygen in umbilical artery lilood, 
the presence of oxygon appears to be 
essential if respiration is to occur in 
the presence of severe respiratory and 
metabolic acidosis. This is apparent 
not only in the vigorous infants (Ta- 
l)lo I) who have a particularly high 
Pcos or low BB but also in the de¬ 
pressed group. In the latter, sponta¬ 
neous respiration occurred only after 
artificial oxygenation of the infant. 

When anesthetic or narcotic agents 
arc present in significant amounts, 
spontaneous respiration is seen only 
when the asphyxia is mild (Cyclopro¬ 
pane case.s, score 8-10, Table I). AVith 
high dosage, when dnigs are almost 
wholly responsible for the apnea, the 
infant frequently makes his first gasp 
after an interval of 1 to 2 minutes 
probably as a result of the stimuli 
arising ns the asphyxia increases (in¬ 
fants receiving cyclopropane, score 5- 
7). These are the infants who appear 
vigorous, with good tone and licail 
rate, yet fail to breathe immediately. 
Tn other instances in which asphyxia 
is already severe, a small dose of 


anesthetic or narcotic will appear to 
caiisc profound depression. 

SUMMARY AND CONCLUSIONS 

1. Some degree of asphyxia, usu¬ 
ally of brief duration, occurs as a re¬ 
sult of the dcUveiy process and is a 
normal finding in all births. This may 
be caused by several factors operating 
on the fetal and maternal circulations 
at the time of delivery. Because of 
these faetons, the cord blood obtained 
following delivery of the infant can 
rarely, if ever, give a tnie indication 
of the normal intrauterine environ¬ 
ment. 

2. The blood in the umbilical artery 
represents the blood supplying the 
fetal tissues, the blood which reaches 
the head and upper extremities con¬ 
taining on the average only 4 per cent 
more o.xygen. The blood in the um¬ 
bilical vein will be related more to 
the placental exchange at or just 
prior to delivery and may bear little 
relation to the fetal arterial oxygen 
level. 

3. A^igorons respiration ean occur 
spontaneously in the absence of meas¬ 
urable oxygen in the umbilical artery 
blood. 

4. Asphyxia produces the same bio¬ 
chemical changes in the infant as in 
the adult—a respiratory acidosis fol¬ 
lowed by a superimposed metabolic 
acidosis. 

5. The effects of asphyxia, if not 
too prolonged, acting through the 
chcmoreceptors, arc probably respon¬ 
sible for the initial gasps of the infant. • 

6. Failure to breathe at birth is 
caused by either depressant drugs or 
the severity of the re.spiratory and 
metabolic acidosis, the result of pro¬ 
longed asphyxia. 
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7. Tlic pH, Pco.;, and BB of the 
newborn infant’s blood give a measure 
of the degree of an anoxic insult. 
They may change rapidly if he fails 
to breathe. 

8. In evaluating the biochemical 
status of a depressed infant, a blood 
sample taken directly from the infant 
is more representative of his status 
than is a sample from the umbilical 
artery. 

9. The severe degrees of metabolic 
and respiratory acidosis seen in de¬ 
pressed infants stress the need for 
active ventilation and re-oxygena¬ 
tion of these infants immediatelj’- after 
birth. 

10. Since inhalation anesthesia ad¬ 
ministered to the mother will always 
augment the metabolic depression, re¬ 
gional anesthesia would seem more de¬ 
sirable for delivery of an infant with 
fetal distress. 

Grateful acknowledgment is made to out 
technicians, Miss Iris Weiss, Miss Mariagnes 
Verosky, Mrs. Jean Mao Laclilan, Mrs. Ann 
Sliustak, and Mr. Wallace Luke for their ex¬ 
cellent chemical determinations, and to the 
obstetrical nursing staff headed by Miss D. 
Robinson, the newborn nursery nursing staff 
beaded by hliss S. Schneider, and to our 
nurse, Mrs. Peggy S. Eotton, without whose 
generous assistance this work could not have 
been done. 
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ACID-BASE HOMEOSTASIS OP THE NEWBORN INFANT DURING 
THE FIRST 24 HOURS OP LIFE 

I. i\r. Wkihiirot, M.D. * L. S. James, M.B.(N.Z.), C. E. Prince, il.D.,** D. A. 
HoEVDAY, M.D., AND y. Apoar, M.D. 

New York, N. Y. 


T he low COa content and Pco- of 
the blood of newborn infants, as 
compared with that of adults, have 
been frequently reported.^*® These 
findings have been the basis for (1) 
the concept of a pereistent metabolic 
acidosis,®'^ (2) a theoretical explana¬ 
tion of the respiratory drive,® and (3) 
speculation concerning the utilization 
of anaerobic metabolism for energy in 
the newborn.®’’* However, the blood 
of ■women during the last trimester of 
pregnancy also shows diminished CO- 
content and Pco-.^’^ The cause of 
this change is not knomi; it has been 
attributed to Iiypervcntilation,®® and 
to the effect of progesterone.** Total 
plasma base is reduced by 8 mEq./L.,*® 
but plasma organic acids are normal** 
or reduced.*® It is the purpose of tliis 
paper to compare the acid-base balance 
of newborn infants with that of preg¬ 
nant women and to discuss the possible 
significance of this relationship. 

MATERIALS AND METHODS 
Umbilical arterial bloods were col¬ 
lected from clamped segments of um¬ 
bilical cord and were taken to repre- 

From the Anesthesiology Seirlce. Tlie 
Presbyterian Hospital, Sloane Hospital for 
Women. Babies Hospital. Departments of 
Anesthesiology, Obstetrics and Gynecolopj' 
and Pediatrics, Columbia University. Collctre 
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search Grant H-2'IIO, from the National Insti¬ 
tutes of Health, Public Health Service. 

•Edan Ros and Public Health Research 
Fellow. 

•*Macy Foundation Fellow. 


sent the status of the infant’s systemic 
arterial blood at the end of parturi¬ 
tion. The analyses of these bloods 
have been presented.*® Left atrial 
samples were drawn from newborn in¬ 
fants during the first hour after birth 
or at the third hour and again at ap¬ 
proximately 24 hours, during atrial 
catheterization via the umbilical vein. 
It was not technically possible to sam¬ 
ple all infants serially. All infants 
Averc quiet dm*ing the procedure, 
many of them sleeping. Ail weighed 
over 2,500 grams and Avere born A’ag- 
inally or by cesarean section of non¬ 
diabetic, nontoxemic mothers. Only 
bloods of infants Avith an Apgar 
score'* of 6 or better Avere reported. 
All infants received routine nursery 
care, aa-IucIi included a feeding of 
glucose Avater at about 8 hours of age, 
and formula or breast feeding betAveen 
12 and 24 hours. 

Maternal arterial blood samples 
Avere draAvn at the time of secondary 
cesarean section of mothers Avho Averc 
not in labor. Sections Avere performed 
under regional anesthesia. Demerol, 
50 mg., and scopolamine, 0.4 mg., Avas 
the usual premedication, given an hour 
before surgerjL No bloods are re¬ 
ported of an}' mother Avho Avas hyper- 
A'entilating or restless, avIio had rc- 
cciA’ed inhalation anesthesia, or aa'Iiosg 
face had been covered Avith a mask 
prior to sampling. 
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Bloods were collected anaerobically 
in greased syringes, the deadspaces of 
Avhich were filled with a concentrated 
heparin solution. They were rotated 
through ice water until analj'zed. 
Oxygen saturation, pH, carbon dioxide 
content, and hematocrit were deter¬ 
mined by methods previousl}^ de¬ 
scribed.’^® The pH of atrial blood spec¬ 
imens was measured at 37° G. and was 
corrected to deep rectal (6-7 cm.) tem¬ 
perature, according to the formula of 
Eosenthal.’® The PCO 2 was calculated 
from the Henderson-Hasselbaleh equa¬ 
tion, using pK' and solubility coeffi¬ 
cient of CO 2 corrected to the infant’s 
body temperature according to the 
values of Severinghaus and his asso¬ 
ciates.’®- The Pcoj of the other 
bloods and the huffier base (BB) -was 
determined from the Singer and Has¬ 
tings nomogram.®’ 

RESULTS 

The results of the blood gas analyses 
are shown in Tables I-V. The mean 
values for 12 maternal samples (Table 
T) were pH—7.39; plasma CO 2 con¬ 
tent—19.96 mEq./L.; Peo 2 —31.7 mm. 
Hg; and BB—41.8 mEq./L. of whole 


blood. Despite our maternal control 
subjects not having been in a basal 
state, our value for PcOo was in good 
agreement with the alveolar Pco™ ten¬ 
sion determinations of other authors, 
which are tabulated below. 


Author Fco., mm. Hg 

Bowes 29.9 and 30.9 

Qoodland et al.i-* 30 (approximately) 

H. and E. Bouterline- 
Toungis 30.9 

Present study 31.7 


Our value for arterial plasma CO 2 
content was somewhat lower than the 
venous plasma values of other authors, 
which are tabulated belotv. 


Author 


Plasma CO^, mEq./L. 


Dennis and Elngo 
Oard and Petcrsi® 
Stander et al.ii 
MunUvyler et al .12 
Present study 


23.1 (venous) 

22.1 (venous) 
21.8 (venous) 
22.7 (venous) 
19.96 (arterial) 


Our value for pH was within the 
normal adult range and confirms the 
findings of Kydd.®® 

The data of Tables II-VI indicate 
that the infant is subjected to a period 
of anoxia, COo retention, and acidosis 
during parturition which recede rap¬ 
idly after birth. At 24 hours of age 


Table I. 


Acid-Base Balance of 12 Pregnant 'Women at Term 
arterial samples 


OXTGEN 
SATURATION 
(PER CENT) 

pH BLOOD 

PCO. MM. HG 

CO 2 CONTENT 
MEQ./L. 
PLASMA 

BUFFER BASE 
MEQ./L. BLOOD 

Dov 

95.1 

7.38 

35 

21.3 

42.0 

Rod 

95.0 

7.44 

28 

19.2 

42.2 

Jac 

96.6 

7.37 

30 

18.0 

40.2 

Eic 

96.4 

7.42 

31 

20.1 

42.3 

Pol 

93.7 

7.34 

35 

19.5 

40.2 

Han 

93.4 

7.39 

32 

19.5 

40.8 

Burn 

95.1 

7.31 

33 

17.3 

37.4 

Bea 

96.5 

7.47 

33 

24.4 

47.2 

Mag 

93.6 

7.39 

33 

20.3 

41.3 

Burk 

97.6 

7.42 

26 

17.4 

43.0 

Lev 

95.0 

7.41 

30 

19.9 

42.0 

Men 

94.0 

7.39 

35 

22.6 

43.5 


.Average 

S.D. 


95.17 

1.36 


7.393 

0.043 


31.7 

2.8 


19.96 

2.08 


41.84 

2.23 







WI2ISBR0T ET AL.: ACID-BASE HOMEOSTASIS 


397 


Table IT. jIcid-Basb Balance During Biktii of 21 Infants 

UMBILICAL ARTERY SAMPLES 



TYPE OF 
nELBTlRY 

OXYGEN 

saturation 
(per cent) 

pil BLOOD 

PCOj MM. 
jig 

CO. content 
meq./l. 

PLASMA 

BUFFEP. BASE 
meq./l. blood 

Lob 

"V^aginal 

0.0 

7.32 

44 

20.5 

41.5 

Tor 

■\’^aKinal 

9.2 

7.28 

46 

22.3 

39.6 

Dov 

Cesarean 

0.0 

7.23 

64 

26.5 

41.4 

Vel 

Vaginal 

7.0 

7.12 

64 

21.6 

33.7 

Aio 

Cesarean 

8.2 

7 gg 

64 

27.0 

41.7 

Lor 

Cesarean 

23.9 

7.27 

53 

25.5 

42.1 

Dod 

Cesarean 

30.9 

7.30 

50 

25.7 

43.0 

aia 

Cesarean 

47.8 

7.26 

49 

23.8 

40.9 

Jac 

Cesarean 

30.1 

7.28 

— 

— 

— 

Rod 

Cesarean 

30.9 

7.30 

43 

22,5 

44.8 

Pio 

Vaginal 

17.2 

7.20 

63 

26.2 

40.5 

Hal 

Vaginal 

30.5 

7.15 

64 

23.7 

37.1 

Bea 

Cesarean 

4.0 

7.20 

67 

28.3 

41.3 

Mag 

Cesarean 

21.1 

7 go 

54 

23.3 

39.3 

Sell 

Cesarean 

7.0 

7.10 

64 

21.4 

33.7 

Mel 

Vaginal 

9.4 

7.23 

53 

23.2 

38.4 

Burk 

Cesarean 

28.1 

7-27 

50 

24.3 

41.2 

Men 

Cesarean 

39.5 

7.30 

54 

28.3 

44.8 

Mon 

Vaginal 

on 

7.20 

62 

25.6 

39.2 

Rci 

Vaginal 

0,0 

7.18 

59 

23.5 

37.0 

Gib 

Vaginal 

10.5 

7.22 

92 

38.6 

51.7 


Average 

17,02 

7.231 

58.4 

25.04 

40.65 


S.D. 

14,41 

0.062 

10.5 

3.89 

3.98 


Table III. 

Acid-Base Balance During First Hour of 10 Infants 



LEFT atrial SAMPLES 








CO-v CONTENT 

BUFFER BASE 




pil 

Pco, 

MEQ./L. 

MEQ./L. 




BLOOD 

MM. lie 

PLASMA 

BLOOD 

Woo 

Vaginal 

93,8 

7.31 

37 

21.3 

42.0 

Jac 

Cesarean 

91.7 

7.43 

28 

20.4 

44.8 

Ric 

Cesarean 

88.1 

7.22 

51 

22.8 

40.5 

Burn 

Vaginal 

94.9 

7.22 

48 

21.2 

40.3 

Tho 

Vaginal 

97.4 

7.30 

42 

21.7 

42.8 

Hal 

Vaginal 

93.2 

7.26 

38 

18.G 

39.5 

Bea 

Cesarean 

94.0 

7.35 

41 

24.3 

46.8 

Mag 

Cesarean 

96,0 

7.25 

34 

16.2 

37.5 

■Mel 

Vaginal 

94.0 

7.29 

38 

19.5 

41.1 

Del 

Vaginal 

95.2 

7.41 

31 

20.2 

46.4 


Average 

9.3,80 

7..304 

3S.8 

20.62 

42.17 


S.D. 

2.55 

0.02.3 

7.3 

2.27 

3.39 


Table IV. Acid-Base Balancf. at Third Hour of 7 Infants 




LEFT ATRIAL SA>IPLES 





OXYGEN 



COo CONTENT 

BUFFER BASE 


type of 

SATURATION 



MEQ./L. 

MEQ./L. 


1 DFXIVEr.Y 

(per cent) 

I BLOOD 


PLASMA 

BLOOD 


Cesarean 

9S.0 

7.29 

4« 

OO 

41.9 


Vaginal 

94.4 

7.37 

36 

22.G 


mSH 

Cesarean 

95.1 

7.35 

39 

2.3.4 



Cesarean 

95.1 

7.31 

39 

21.3 



Vaginal 

94.4 

7.35 

41 

22.9 



Vaginal 

93.2 

v.sy 

32 

19.2 


IB 

Vaginal 

92.G 

7.35 

3.5 

21.2 

43.2 


Average 

94.69 

7.341 

38.3 

21.87 



S.D. 

1.7.3 

0.0.30 

6.1 

1.42 

1.58 
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Table V. Acid-Base Balance at 24 Hours of 14 Infants 
LEFT ATRIAL SAMPLES 



TYPE OF 

DELIVERY 

OXYGEN 
SATURATION 
(PER CENT) 

pn 

BLOOD 

PCOj 
MM. HG 

COo CONTENT 
MEQ./L. 
PLASMA 

BUFFER BASE 
MEQ./L. 
BLOOD 

Burn 

Vaginal 

92.2 

7.35 

37 

21.1 

42.8 

Pie 

Vaginal 

91.7 

7.36 

39 

23.5 

45.3 

Tho 

Vaginal 

93.1 

7.37 

35 

21.4 

43.8 

Mag 

Cesarean 

98.0 

7.39 

35 

21.7 

43.2 

Del 

Vaginal 

96.6 

7.42 

31 

21.1 

46.9 

Lop 

Vaginal 

98.0 

7.42 

31 

20.5 

46.5 

Sil 

Vaginal 

92.0 

7.40 

28 

18.2 

43.5 

Bir 

Vaginal 

86.4 

7.48 

30 

22.5 

46.4 

Cro 

Vaginal 

97.5 

7.42 

33 

21.9 

46.5 

Reu 

Cesarean 

80.9 

7.49 

37 

20.5 

44.5 

Sto 

Cesarean 

97.2 

7.41 

33 

21.8 

44.2 

Gav 

Cesarean 

91.9 

7.40 

37 

24.0 

47.6 

Fly 

Vaginal 

91.0 

7.40 

35 

22.7 

44.9 

Bar 

Vaginal 

92.2 

7.41 

29 

18.6 

40.3 


Average 

93.19 

7.408 

33.6 

21.38 

44.74 


S.D. 

3.85 

0.039 

3.4 

1.63 

1.98 


Table VI. Statistical Comparison of Infant Blood Values at Each Time With 

Maternal Controls* 



pH 

P 

Pco. 

P 

COo 

CONTENT 

P 

BUFFER 

BASE 

P 

Birth (Umb. A.) 

7.23 

<.01 

58.4 

<.01 


<.01 



During first hour 

7.30 

<.01 

38.8 

<.02 

20.62 

>.10 

42.2 


At third hour 

7.34 

<.01 

38.3 

<.01 

21.87 

<.05 

43.9 

<•05 

At 24 hours 
Maternal 

7.41 

7.39 

>.10 

33.6 

31.7 

>.10 

21.38 

19.96 

>.05 

44.7 

41.8 



•p values less than 0.05 are taken to represent statistically significant differences between 
maternal and infant values. 


there is no statistical difference be¬ 
tween the means of maternal and in¬ 
fant pH, Pc 02 , and CO 2 content. The 
newborn child would seem to move 
toward the level of pH and PCO 2 to 
which he was exposed in utero. 

Pig. 1 is a plot of the pH and CO, 
content data taken from Tables I-V, 
showing the changes which occur 
through time with respect to our ma¬ 
ternal control values and to normal 
adult imlues as given by Peters and 
Van Slyke.-”^ 

In Pig. 2 the results obtained bj" 
Graham and Wilson® from heel capil-,. 
lar.v blood of 24-hour-old infants is 
presented. In this method, blood is 
obtained by pricking the heel and col¬ 
lecting the blood under mineral oil. 
The ensuing crying of the infant and 


the possible loss of CO, into the min¬ 
eral oil may cause variation from basal 
arterial values. The results of Mar- 
pies and Lippard- for venous blood of 
1- to 8-day-old infants are shown in 
Pig. 3. (Comparable arterial blood of 
these infants could be expected to con¬ 
tain 1.5 to 2 mEq./L. less CO 2 , bring¬ 
ing these data even closer to the range 
of maternal control values.) The re¬ 
sults of these laboratories tend to con¬ 
firm our finding that although new¬ 
born infants have a CO, deficit with 
re.spect to normal adults, no such defi¬ 
cit exists with respect to pregnant 
women near term. 

Buffer base rises steadily from birth 
to a mean level of 44.7 mBq./L. of 
whole blood at age 24 hours, a value 
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= During ! hr , N=IO 24 hr ay, N=I4 

0 »Individual at 24 hrs. 

PifT. 1.—'The orcllnate is mEq./I* plasma COs. The abscissa Is pH. The curved lines 
are Pooj isobars and are logarithmically spaced. The xipper quadrilateral represents the 
range of normal adult arterial values. The lower quadrilateral represents the range of 
maternal arterial values, with one S.D. from the mean Indicated by broken lines. 



Pig. -—Capillary (arterial) blood—hours of age. Data of Graham and Wilson* plotted 
in open circles. The quadril.aterals represent normal arterial values and data from pregnant 
women, respectively, as in Fig. 1. 
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which is higher than the maternal level tion and accumulation of intermediary 
hut lower than the mean normal adult organic acids leading to a metabolic 
value of 49 mEq./L.^' acidosis. 



Fig. 3.—^Venous blood—ages 1-8 days. Data of Marples and Llppard’ plotted as open 
circles. Upper quadrilateral, outlined by dasbed lines, includes additional range of adult 
normal venous blood. Lower quadrilaterals are as for Figs. 1 and 2. 


DISCUSSION 

From the data of Tables I-VI and 
Fig. 1, it appears that after the stress 
of parturition the homeostatic mecha¬ 
nisms of the newborn are directed to¬ 
ward attaining a pH and Pco^ which 
existed in utero. In reviewing the 
early work attempting to establi.sli the 
relation between maternal and fetal 
COo ten-sion, Bareroft-^ concludes that 
only a small difference .should be ex¬ 
pected. BaiTon,-^ in careful experi¬ 
ments on sheep, has shown that the 
alKali reserve of the ewe and that of 
its near-tenn fetus are almost identi¬ 
cal. 

Previous attempts to explain the 
low Pco- and ('Oo content of the blood 
of newborn infants dealt chiefly with 
two Inqiotheses, as follows: (1) the 
possibility that hyperventilation due 
to anoxia caused lowering of Pcoj and 
(2) the possibilitj' that anaerobic me¬ 
tabolism caused lessened CO 2 produc- 


Ilyperventilation Due to Anoxia 
Hypothesis .—Graham and Wilson® 
have explained the low Pcoj of babies 
at 24 hours of age as the result of 
hyperventilation due to anoxic stimu¬ 
lation of the aortic and carotid chemo- 
receptors. During the first hour of 
life, they noted oxj’'gen saturation of 
capillary blood from the heel to the level 
of 85 per cent, corresponding to an O 2 
tension of 50 mm. Hg. They do not 
state whether the heel was arterialized 
by warming prior to sampling. Per- 
si.stent cyanosis of the feet is common 
in healthy infants during the first day 
and probably represents local circula¬ 
tory stasis rather than .sj^stemic arte¬ 
rial desaturation. Left atrial satura¬ 
tions during the first daj' are given 
in Tables III-V. The saturation is 
about 94 per cent during the first hour 
and does not change appreciably with 
time. These results confirm our suspi¬ 
cion that heel eapillai-y blood maj' not 
represent true arterial samples. 



WEISBROT ET Ml.: ACID-BASE HOMEOSTASIS 


401 


We may assume that the respiratory 
center of the fetus in utero adapts to 
tlie low Pcos environment supplied by 
its mother and that the rise in Pco> 
during parturition supplies one of the 
chemical drives to respiration, subse¬ 
quently. It is kno^vn in animals that 
experimental elevation of maternal 
Peoj will cause respiratory movements 
of the fetus in utero."® 

The exact nature of the hypoxic 
ehemorcceptor drive to respiration in 
newl)orn infants is not clear. Cross 
and Warner-^ have demonstrated a 
small rise in minute volume during 
tlie first week of life in infant.s ex¬ 
posed to an atmosphere of 15 per cent 
Oa, while Miller and Bchrlc"* have not 
recorded such a rise in infants, one 
day old or less, given 12 per cent O 2 
(approximate alveolar P 02 of 50 inm. 
Hg). Thus, the level of arterial P 02 
at which Graham and Wilson postulate 
a strong liypoxic stimulus may not 
actually produce one. Jloreover, the 
recent work of James and Rowe*’ indi¬ 
cates that very low oxygen tensions 
cause profound circulatory changes 
which further decrease systemic arte¬ 
rial saturation. However, both Cross’" 
and Jlillor’* agree that CO 2 is a potent 
stimulus to respiration. We postulate 
that the low Peo 2 of the newborn at 
24 hours represents the end results of 
the respiratoiy center’s efforts to at¬ 
tain a level of PCO 2 similar to that to 
which it had been exposed in utero. 

Anaerobic Metabolism ^Yiih Froduc- 
Hon of Organic Acids and Metabolic 
Acidosis Hypothesis. —Wilson and his 
associates’ i)ostulated that anaerobic 
metabolism, with diminished CO 2 pro¬ 
duction, accounted for the low plasma 
COs content of newborn infants. They 
cited the prolonged suiwival time of 


newborn laboratory animals made se¬ 
verely anoxic as additional proof of 
the role of anaerobic metabolism in 
young animals. However, the ability 
of young laboratory animals to survive 
anoxic stress is not necessarily proof 
of increased capacity for anaerobic me¬ 
tabolism over that of the adult. Vil- 
lee and KimmelstieP’ have calculated 
that anaerobic glycolysis will probably 
not provide sufficient energy to ex¬ 
plain survival in these animals. Jlorc- 
over, in clinical obstetrics, the infant 
can withstand only a few minutes of 
anoxia such as might occur during im¬ 
paction of the shoulders. 

Graham and co-workers’ have shown 
the plasma *‘R” fraction (which con¬ 
sists largely of organic acids) to be 15 
mEq./Ii. for 24-h 0 u r-old infants, 
wliercas that of the adult is only 10 
mEq./L. Riiiha,” in discussing fetal 
tissue metabolism, state.?, “The acido¬ 
sis demonstrated in the newborn is 
largely due to organic acids, chiefly to 
pyruvic and lactic acids. ...” The 
blood pyruvate level he obseiwed was 
1.18 mg. per cent or 0.52 mg. per cent 
above adult levels. Gonzales and Gard¬ 
ner’* liave shouTi a similar difference 
in pyruvate level between infants dur¬ 
ing the first 24 hours of life and preg¬ 
nant women. Such a difference would 
contribute about 0.1 mEq./L. of 
plasma to the excess “R” value. 
Blood lactate levels in somewhat older 
infants were found by Brelime” to be 
8 mg. per cent above adult levels, which 
would contribute only about 1.2 
mEq./L. of plasma to the “R” value. 
Thus, tlie products of anaerobic gly¬ 
colysis account for only oiie^quarter of 
the excess “R“ value. Leopold and 
Bornliard” found no relation between 
lactate level and CO 2 combining power 
in older children. 
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The data of Tables Il-V indicate 
that buffer base rises steadily after 
birth, but that at 24 hours it is still 
below the normal adult level of 49 
mEq./L. (though higher than the ma¬ 
ternal level). Reduction of buffer base 
means, by definition, metabolic acido¬ 
sis. However, it is not necessary to 
assume that this acidosis is a result of 
increased capacity of the fetus and 
newborn for anaerobic glycolysis. Hol- 
adaj^ and associates'^ have demon¬ 
strated in anesthetized man and ani¬ 
mals that COa retention is capable of 
producing a prolonged fall in buffer 
base by a mechanism yet to be eluci¬ 
dated. The work of Singer and his col¬ 
leagues, quoted by Dripps and Sever- 
inghaus,^^ indicates the possibility of 
migration of hydrogen ion from the 
cell to the extracellular fluid during 
COo retention. It is possible that COa 
retention during parturition induces a 
similar change in the human infant. 
Further investigation of the acid-base 
balance of the fetus in utero is neces¬ 
sary to answer this question. 

SUMMARY AND CONCLUSIONS 

In evaluating the significance of the 
low Pcoa and COa content in the blood 
and plasma of newborn infants, con¬ 
sideration should be given to the fact 
that this state also exists in the preg¬ 
nant woman during the last trimester. 
Interpretations of the status of the 
newborn infant’s respiratory drives 
and acid-base metabolism made with 
respect to normal adult values may be 
misleading. 

Grateful acknowledgment is made to our 
lechnicians, Miss Iris Weiss, Miss Mariagnes 
Verosky, Mrs. Joan Mac Lachlan, Mrs^.Ann 
Shustak and Mr. Wallace Luke foq their ex¬ 
cellent chemical determinations, and* to the 
obstetrical nursing staff headed by Miss I). 
Robinson, the newborn nursery nursing staff 


headed by Miss S. Schneider, and to our 
nurse, Mrs. Peggy S. Rotton, without whose 
generous assistance this work could not have 
been done. 
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REACTION OF 150 INFANTS TO COLD FORMULAS 

John P. Gibson, M.D. 

Abil£ne, Texas 


T he young mother asked, “Will 
cold milk hurt my habj’^? I gave 
him an ice-cold formula the other night. 
I was so tired I didn’t realize what I 
was doing, but he liked the milk cold 
and now prefers all his bottles straight 
out of the refrigerator. Will it hurt 
him ? ’ ’ 

The baby, 6 weeks old, seemed per¬ 
fectly healthy and happy, so what was 
the answer to her question ? After this 
same inquirj’^ came from several other 
mothers following similar incidents, I 
began to ask questions. I soon found 
that quite a few mothers had stumbled 
into this same practice of giving cold 
formulas, and that a surprising num¬ 
ber of infants were being given ice 
cream, all with obvious enjoyment, and 
none with any apparent harmful re¬ 
sults. 

Questions presented themselves for 
further study: 

1. Is the practice of warming formu¬ 
las based upon necessity or tradition ? 

2. What is the acceptance rate on 
the part of young infants to cold 
formulas ? 

3. Do cold formulas have any harm¬ 
ful effect on the babies? 

Information on these points would 
be important to mothers who prepare 
about 1,400 bottles of formula during 
the first 8 months of the baby’s life. 
Do they need to warm all those bottles? 
This question becomes still more urgent 


in the middle of the night and on trips. 
It is of importance to us as physicians 
to know whether cold formulas are 
harmful to infants. 

JIETHODS 

Since no studies could be found in 
medical literature dealing with the 
problem of giving cold formulas to 
infants, I began with my own patients 
in private practice. As the mothers 
would bring their babies to the office 
for their regular monthly examinations 
I would ask, “Mother, wouldn’t it be 
nice if you didn’t have to warm all 
those bottles?’’ She would re.spond, 
‘ ‘ Oh, that would be wonderful! Tell 
me more. ’ ’ I would then suggest that 
if she would warm each bottle a little 
less each time, before long the baby 
might prefer his bottle either cool or 
straight out of the refrigerator. No 
time schedule was suggested and bottle 
temperatures w'ere not taken. The 
enthusiasim with which the mothers 
acted on this suggestion was remark¬ 
able. 

At the monthly visits, the infants 
were weighed, measured, and given a 
complete examination, and the mother 
reported on her experiences. The 
mothers described a cool formula as 
one that had been removed from the 
refrigerator and allowed to stand in 
the kitchen “until the chill was off” 
or “until it approached room temper¬ 
ature.’’ A cold bottle was one taken 
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directly from the refrigerator and 
given to the baby. Usual temperatures 
of formulas from refrigerators arc 
about 40° F. or 5° C. All of the babies 
were changed gradually from warm to 
cool to cold bottles. 

There arc 150 infants in my private 
practice who have been offered cold 
formulas. Of these, 69 arc males, 81 
females. All arc white except for 1 
Negro and 1 IMexican. Their ages 
range from 15 hours to 7 months. 


convinced that the cold formulas had 
“cured the colic” for their babies. In 
the other 9 there was apparently no 
change. In 3 other babies, not in this 
group, the mothers felt that the cold 
formulas had caused the babies to have 
“gas pains,” so no further effort was 
made to give them cold bottic.s. This 
group is too small to be of significance. 

In assessing the developmental prog¬ 
ress of the 134 infants who accepted 
cool and cold formulas, a complete ex- 


ACCEPTANCE RATE 

Table I. Acceptance or Cool and Cold Formulas by 150 Infants 


AGE GROUP 

! 

NUMBER ! 

REFUSED 
COOL OR 
COT.I» MILK 

ACCEITED 
COOL MILK 

ACCEPTED 
(’OLD MILK 

AVERAGE 
INTERVAL FOR 
CHANGE 
(DAYS) 

1 day to 3 

43 

3 

IT 

23 

7 

1 to 3 months 

6S 

6 

20 

42 

6 

to 7 month? 

30 

7 

4 

28 

7 

TolnU 

150 

16 

41 

93 

average 6-7 


Table II. Summary of IVeiout Curves op 120 Infants Guanoed to Cool or Cold Formulas, 
AND FoLI.OWED for AN AVERAGE OP 6.7 MONTJIS AFTER THE CHANGE 



1 CONSISTENT WEIGHT CURVES 

1 WEIGHT CURVE DEVIATIONS 



1 AVEP.AGE 1 

BRU)\V 

AVERAGE 

I'PWARD 

DOWN¬ 

WARD 

1 day to 3 weeks 

38 

18 

13 

1 

4 

0 

1 to 3 months 

36 

34 

10 

3 

3 

0 

to 7 months 

26 

16 

8 

2 

0 

0 

Totals 

121) 

08 

39 

G 

7 

0 


It was noted that the acceptance 
rate for cold formulas varied from 
about 50 per cent (23 of 43) for the 
very young infants to about 75 per 
cent (28 of 39) in the older group. For 
the whole group of 150, the acceptance 
rate for cool or cold formulas was 89 
per cent, ^vitliiii an average period of 
one week. 

EFFECT OF UNHEATED FORMULAS 
ON INFANT.? 

There were 11 infants in the group 
who could be classified as “gassy” or 
“colicky.” Two of the mothers were 


amiiiation was made each month. 
Weight records were plotted on a chart 
with the average curve starting at 7V^ 
pounds, curving up to 14 pounds at 5 
months, and 20 pounds at 12 months. 
Morc attention was given to a con¬ 
sistent weight cuiTc parallel to the 
average than to actual poundage. 
Weight curves were classified as: (a) 
consistently above average, both before 
and after the change to unheated 
formulas; or (b) consistently average, 
bcfoi’c and after the change; or (c) 
consistently below average, before and 
after the change. 
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All of these curves were considered 
satisfactory, if consistent, and if the 
infant's general condition was good. 
Search was made for deviations in the 
weight curve either upward or down¬ 
ward that coincided with or followed 
a change to unheated formulas. 

All of the iveight curves were con¬ 
sistent before and after the change to 
unheated formulas, except for 7 infants 
who had a marked deviation upward 
in their weight curves coinciding with 
the change. No infant had a down¬ 
ward deviation. 

EFFECT ON BODY TEMPERATURE 

One mother who had just been de¬ 
livered of her second baby requested, 
“Please train my baby to take his 
formula cold while he is in the nursery; 
my first child did so well on cold 
formulas.’’ This presented an oppor¬ 
tunity to record body temperatures 
after taking a cold formula. The in¬ 
fant (6 pounds, 11 ounces) had re¬ 
ceived one warm bottle when he was 
12 hours old, taking it Avell. At the 
age of 15 hours, rectal temperature 
was taken and an ice-cold formula 
offered, Avhich he also took ivell (about 


2 ounces). Rectal temperatures were 
then taken immediately after feeding, 
and at intervals of 5, 10, and 30 min¬ 
utes later. This was repeated for the 
next 8 cold formulas, average II /2 to 
2 ounces each. In the 25 postformula 
temperatures there was no reduction 
of temperature in 12; a reduction of 
0.2 degree in 6, a reduction of 0.4 de¬ 
gree in 1, and a reduction of 0.6 de¬ 
gree in 2, a reduction of 0.8 degree m 
2, and an elevation of 0.2 degree in 1. 

This infant started to gain Aveight on 
the second day. At the age of 13 days, 
the Aveight Avas 7 pounds, and at 1 
month it Avas 8 pounds, 10 ounces, Avith 
general condition excellent. 

CONCLUSIONS 

1. In a group of 150 infants, cool 
or cold formulas Avere accepted by 89 
per cent. 

2. In 120 of the infants accepting 
cool or cold formulas and folloAved for 
an average of 6.7 months, development 
proceeded normally. 

3. No hannful effects could be found 
in the infants accepting the cool and 
cold formulas. 



THE SIYELOPROEIFEUATIVE SYNDROME IN CHILDREN 

ITarvkv S. Roskxbkrg and Fred Jf. Tavlor 
Houston, Texas 


F ibrosis oE tins bone maiTow wUli 
extramedullary hematopoiesis is oc¬ 
casionally associated with certain lie- 
matologic disorders including polycy- 
tliemia vera, agnogenic myeloid meta¬ 
plasia, and crythrolcukemia. It has 
been proposed that these anatomic 
changes represent a syndrome oE 
chronic demand iipon hematopoiesis 
resulting in “on masse” i)roliforation 
of hone marrow.* 

Tlic following synonyms emphasize 
the striking number of pathologic in¬ 
terpretations applied to this syndrome: 
(1) subacute myelosclerosis, (2) leuko- 
erythroblastic anemia, (3) osteosclero¬ 
sis, (4) chronic nonlcukomic myelosis, 
(5) osteosclerotic myelopathy, (C) 
aleukemic myelosis, (7) agnogenic 
myeloid metaplasia, and (8) evytUro- 
loukeniia. 

There is no relationship with the 
osteosclerotic process of All)ers-Schon* 
l)erg, in which there is excess calcifica¬ 
tion of bony cortex, absence of bone 
lamellae, defective ossifieation, and ab¬ 
sence of osteoblastic activity. This 
contrasts with primary myelofibrosis 
whore the marrow is obliterated by 
fibrous or bony tissue and the cortex 
is spared with little or no effect.- 
Disorders in myclopvoUfcration are 
usually described in older age groups. 
Less than a dozen instances of this 
disease have been identified and re¬ 
ported in pediatric sul^ects. The pur¬ 
pose of this paper is to report the 
finding of myelofibrosis in 2 children, 

From Uip Bcpaitments of ratholocy anfl 
Pediatrics, tlie Texas Children's Hospital and 
Baylor University Collepe of Medicine. Hous¬ 
ton. Texas. 


and to review and discuss the litera¬ 
ture concerning this disorder. 

CASE REPORTS 

Case 1,—A 23-month-old white fe¬ 
male infant with mongolism was hos¬ 
pitalized ill Texas Children’s Hospital 
because of anemia for three months 
and a respiratory infection for one 
month which had not responded to 
treatment with iron-cobalt mixture, 
penicillin, and streptomycin. 

The mother was 26 years of age. 
Pregnancy, labor, and delivery had 
not been complicated. Jlongolism was 
recognized shortl.v after birth. Sub- 
sc(|uent motor and mental development 
M'as slow. The diet was limited prin¬ 
cipally to milk and cereal. There were 
no previous illnesses and no previous 
medications. Immunization included 
a .single inoculation of diphtheria-por- 
tussis-tetanus. 

By physical examination, pallor was 
comspicuous. The liver extended 2.0 
cm. and the spleen 3.0 cm. below the 
respective costal margins. Hemoglobin 
was 4.4 Gm./lOO c.c. The. red blood 
cell count was 1,270,000, and tlie white 
])lood coll count 5,400. The differential 
count contained 1 blast cell, 5 promye¬ 
locytes, 12 myelocytes, 24 metamye¬ 
locytes, 12 polymorphonuclear cells, 3 
monocytes, and 43 l.vmphoe.ytes. The 
reticulocyte count was 0.5 per cent. 
After a whole blood transfusion, the 
hemoglobin rose to 8.0 Gm./lOO c.c., 
and .she was discharged. 

She was readmitted three weeks 
later because of episodes of fever 
lasting 12 to 24 hours. Fever was 
refractory to therapy during the week 
before rehospitalization. 

The physical examination was un¬ 
changed. Hemoglobin was 6.7 Gm./ 
too C.C. The rod blood cell count was 
2,400,000 and white blood cell count 
23,450. About 60 per cent of tlie white 
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blood cells were identified as blast cells. 
Red cells were hypochromic. Capillary 
bleeding time was 2 miiintes, 20 sec¬ 
onds and the capillary clotting time 
was 4 minutes, 45 seconds. The plate¬ 
let count was 117,000 and the clot 
retraction was normal. The serum 
bilirubin was 0.3 mg./lOO ml. Febrile 
agglutinations were negative. The 
heterophile antibody was positive 1:7. 
Urinalysis was normal. The serum 
VDRL was negative. Two bone mar¬ 
row aspirations were so completel 3 ^ 
made up of peripheral blood that thej’- 
were unsatisfactoiy for diagnosis. A 
diagnosis of acute leukemia was made 
on the basis of the findings in the 
peripheral blood film. 

She was given a blood transfusion 
and cortisone, 200 mg. dailJ^ Cortisone 
was decreased to 75 mg. dailj’’ after 
four days. Irritability and somnolence 
increased. Hemoglobin dropped to 4.8 
Gm./lOO ml. but rose to 10.3 Gm./lOO 
ml. after iilood transfusion. The white 
blood cell count was now 200,000. 

The final hospitalization was two 
weeks later, because of persistent fever, 
paroxj'smal coughing, and small ulcers 
in the mouth. Hemogloiiin was 12.6 
Gm./lOO ml. The white blood cell 
count was 9,600 and all cells were 
described as blasts. Pseudomonas 
aeruginosa was cultured from the 
blood and pharjmx. She died two 
daj^s after admission. 

Autopsy Beport .—The phj'sieal fea¬ 
tures of mongolism were present. 

The right and left lungs w^eighed 
160 and 100 6m., l•espectivelJ^ An 
area of firm consolidation containing 
multiple firm, red-gray nodules was 
found in the dependent poi’tions of 
each lung. Each pleural space con¬ 
tained about 75 ml. of cloudy %’^ellow 
fluid and a few thin, friable adhesions. 

The spleen weighed 310 Gm. in con¬ 
trast to an average of 33 Gm. for this 
age. The capsule was purple-gray and 
intact. The cut surface was fleshj’’ and 
fibrotic with a semitranslucence of the 
trabecular structure. Lj'^mphoid folli¬ 
cles Avere not apparent grossly. The 
marrow space of a rib was homo- 
geneouslj' pale yellow and contained 


no Ausiblc normal marrow. The lympli 
nodes were enlarged but discrete, and 
their cut surfaces were homogeneous 
without obvious change from normal. 
The liver iveighed 570 Gm. in contrast 
to an average of 394 Gm. The lobular 
architecture ivas prominent. 

There was a chronic gingivostoma¬ 
titis. Multiple petechiae were present 
in the mucosa of the stomach, small 
intestine, and colon, 

A Pseudomonas of unidentified spe¬ 
cies was cultured from the lung and 
the heart’s blood. 

Microscopically, there rvas extensive 
pulmonarv edema Avith numerous de¬ 
posits of fibrin in Avhieh clumps of 
bacteria Avere present. Focal areas of 
complete necrosis of the lung Avere as¬ 
sociated Avith a striking paucitj' of 
acute inflammatoiy cells. Many large 
mononuclear cells and a fcAV large bi¬ 
zarre multinueleated forms Averc pres¬ 
ent. 

The red pulp of the spleen Avas filled 
Avith a remarkabl}^ pleomorpliic cell 
population (Fig. 1). The most con¬ 
spicuous cell Aims large and irregular 
Avith both multinueleated and multi- 
lobed nucleus forms. In both types, 
the nuclei Avere deeply basophilic and 
rarelj' contained nucleoli, and the cy¬ 
toplasm Avas deeply eosinophilic and 
finelj^ granular. Manj’’ immature gran- 
ulocjdes Avere present. A feAV small 
foci of erythropoiesis Averc present. 
Several small Ijonphoid follicles Avere 
present and, in some areas, remnants 
of a follicle AA'hich had been replaced 
bj’’ mjmloid elements could be identi¬ 
fied. Deposits of collagen in a loose 
fibrillar pattern about the l.vmphoid 
follicles Avere identified in the Mal¬ 
lory’s aniline blue stain. In addition, 
the reticulum stimcture Avas accentu¬ 
ated throughout the spleen. Nests of 
large, bizarre cells in groups of three 
or four Avere surrounded by a promi¬ 
nent reticulum band. A moderate 
quantity of iron Avas identified by the 
Gomori’s iron stain. 

A feAV of the large cell types were 
seen Avithin the sinusoids of the liA'er. 
The architecture of the liver AA'as aa'cII 
preserved, hoAvever, and there Avas no 
cellular infiltration. 
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Fis, 1 . 



Fig. 2. 


Fig. 1.—In the spleen of Case 1 there is a prominent myeloIU metaplasia ivltli many 
megakarj ocytes. A depleted lymphoid follicle is presenL ^ 

Fig. 2.—Tn the marrow of the rib of Case 1 there is a paucity of cells associated -with a 
thickening of reticulum and many megakarj'ocytes. ^ 
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The supraclavicular lymph nodes 
were distorted by extensive hemor¬ 
rhage and, in addition, contained large 
colonies of bacteria. A few large mul- 
tinucleated cells were also present 
Avithin the substance of the node. Re¬ 
ticulum cells were prominent in the 
mediastinal and mesenteric nodes. 
Lymphatic vessels were dilated and 
filled Avith mononuclear and a fcAV mul- 
tinucleated cells, although the stroma 
shoAved marked Ijunphoid depletion. 
A mediastinal node contained an ai’ea 
of necrosis associated Avith bacterial 
colonies. 

There Avas a general replacement of 
bone mari'oAV substance by a marked 
degree of fibrosis (Fig. 2). Trabeculae 
Avere diminished considerably in num¬ 
ber and size. There Avas little change 
in the cortical bone. Proliferation of 
reticulum and increase of collagen con¬ 
tent Avere identified in this area. No 
free iron AA^as found. A feAv islands of 
cellularity consisted solely of clumps 
of poorly differentiated mononuclear 
and large multinucleated cells. 

A single, small, subcortical hemor¬ 
rhage AA^as present in the cerebral cor¬ 
tex AAuth no associated cellular re¬ 
sponse. 

Case 2.—^A 13-month-old Avhite fe¬ 
male infant Avas hospitalized because 
of anemia. She had had repeated epi¬ 
sodes of otitis media requiring several 
myringotomies. The mother had had 
a splenectomy at 12 years of age be¬ 
cause of “Banti’s disease,” and had 
since receiA^ed iron medication. 

The patient Avas pale but otherAvise 
vigorous. The spleen Avas palpable 
5.0 cm. beloAv the left and the Iwer 
3.0 cm. beloAv the right costal margin. 

Hemoglobin AA'^as 5.9 Gm./lOO ml. 
and the red blood cell count Avas 3,240,- 
000. Urinalysis Avas negative. The 
VDRL Avas negative. The capillary 
bleeding time Avas 3 minutes, 45 sec¬ 
onds. Clotting time (capillary) aaus 4 
minutes, 20 seconds. Osmotic fragility 
of the red cells AA^as the same as the 
control. A bone marroAV aspiration 


AA^as diluted Avith peripheral blood and 
AA^as not diagnostic. She AA^as dis¬ 
charged from the hospital and read¬ 
mitted three Aveeks later. Physical 
examination disclosed no change. 

Hemoglobin Avas 11.3 Gm./lOO ml. 
Prothrombin concentration Avas 100 
per cent of normal. Serum bilirubin 
Avas 0.5 mg./lOO ml. Total serum pro¬ 
tein Avas 7.4 Gm./lOO ml. AAuth 5.0 Gm. 
of albumin and 2.4 Gm. of globulin. 
Thymol turbidity Avas 5.8 units. The 
fasting blood sugar Avas 80.0 mg. and 
blood urea nitrogen 12.0 mg./lOO ml. 
Roentgenograms shoAved normal esoph¬ 
agus, skull, knees, and pelvis. A bone 
marroAV biopsy shoAved moderate, gen¬ 
eralized hjqjerplasia Avith a feAv small 
lymphoid follicles (Pig. 3). She aa^s 
discharged 4 days later. 

During the folloAving seven months 
she Avas hospitalized tAvice because of 
steady fall in tlie Iiemoglobin level. 
She Avas treated ydth Avhole blood 
transfusions each time. At the end of 
this time, she Avas hospitalized for 
splenectomy. Hemoglobin Avas 14-5 
Gm./lOO ml. White blood cell count 
Avas 13,750. Splenectomy and liver 
biopsy Avere performed under general 
anesthesia. The surgical specimen in¬ 
cluded congestive splenomegaly (Fig. 
4), a single accessoiy spleen, and a 
hyperplastic lymph node. No abnor¬ 
mality Avas found in the Ihmr. Four 
days after operation, she had fever of 
104° P. and erythema and edema of 
the mucous membranes of the mouth 
and gums. White blood count aaus 
7,200 AAuth 31 per cent segmented neu- 
ti’ophils, 12 per cent band forms, 51 
per cent Ij’-mphocytes, 2 per cent mono¬ 
cytes, and 4 per cent eosinophils. The 
folloAving daj’' a confluent rash Avas 
present on the entire body. Suboc- 
cipital lymphadenopathj^ Avas noted 
also, and a diagnosis of rubella Avas 
made. By the seventh hospital daj^ 
hoAA'CA'er, fcA-er aaus still lAi’esent and 
generalized lymphadenopathy was 
present. The skin rash disappeared 
the folloAving daj% Ijunphadenopathy 



Fig. 4. 

Fig. 3.—^The surgical bone biopsy of Case 2 contains a cellular marrow whose structure 
is marred only by the presence of a single lymphoid follicle. 

Fig. 4.—In the surgically excised spleen of Case 2 there Is a moderate fibrosis of the 
red pulp associated with a normal pattern of lymphoid follicles. 














412 


THE JOURNAL OF PEDIATRICS 


was the same, but her general condi¬ 
tion was such that she was discharged 
for home care. 

During the next three days new skin 
lesions appeared, and these suggested 
varicella. Her course was not other¬ 
wise remarkable until the end of the 
third day when she began to vomit 
and became cyanotic. Vascular col¬ 
lapse developed rapidly and she died 
en route to the hospital. 

Autopsy Report .—Several well-cir¬ 
cumscribed eechjTuoses were present 
on the thigh, back, and neck. The 
lungs were diffusely edematous and 
firm with decreased crepitation. Small, 
firm, gray-brown, granular areas were 
scattered irregularly throughout the 
lung parenchjuna. The splenic and 
portal A^eins showed no gross abnor¬ 
mality. The marrow space of a rib 
was red-brovm and moist. Lymph 
nodes in the retroperitoneal, mesen¬ 
teric, and mediastinal regions were en¬ 
larged to 3.0 cm. Their cut-surface 
was gray-brown and liomogeneous. The 
liver was enlarged to almost twice the 
average weight for this age. Tlie sur¬ 
face of the liver contained many small, 
white, granular areas scattered iri’egu- 
larly at intervals through the paren¬ 
chyma. These had a maximum dimen¬ 
sion of 0.2 cm. 

Microscopic examination of the lung 
shoAved large, iioorly circumscribed 
areas of edema and necrosis Avith a 
striking paucity of inflammatory reac¬ 
tion. Large masses of rod-shaped bac¬ 
teria Avere present Avithin the ahmoli. 
Only a foAv mononuclear cells AAmre 
found. 

'Within the liver, isolated foci of 
complete necrosis Avithout inflamma¬ 
tory reaction Avere identified. Rod¬ 
shaped bacteria, similar to those found 
in the lung, Avere also present in these 
ai'eas of the IWer. 

The mafroAv space of the rib Avas 
markedly.depleted of all marroAv ele¬ 
ments (Dig. 5). Thei’e AA^ere clusters 
of mature lymphocA-tes AAuth focal ag¬ 
gregation into gemmal centers. There 
Avere many large cells Avith multilobed 
nuclei identified as megakaryocytes. 


and other large cells identified as 
young fibroblasts. 

DISCUSSION 

The diseases in these infants Avere 
manifest by tAvo different hematologic 
responses. They terminated Avith a 
common anatomic lesion consisting of 
decreased cellularity, megakaryocytie 
hyperplasia, and fibrosis of the bone 
marroAv. The stimulating factor is un- 
knoAvn but is considered a myelo-stimu- 
latory factor AA^hich may be actiA’ated 
by a Avide variety of agents. 

The illness of the first patient re¬ 
sembles most closely that of leukemia, 
particularly Avith respect to the pres¬ 
ence of circulating immature cells. 
The second appears to have had a hy- 
persplenic sjmdrome associated Avith 
a congestive splenomegaly of undeter¬ 
mined etiology. 

It is thus suggested that myelofibro¬ 
sis can be the evolutionary end prod¬ 
uct of a disease state, the nature of 
AA'hich creates a chronic demand on the 
bone marroAV AA'hich then becomes func¬ 
tionally incapable of meeting these de¬ 
mands. This results in functional fail¬ 
ure of the bone marroAv and this is ex¬ 
pressed anatomically by mjmlofibrosis 
and mjmloid metaplasia. 

Death due to the underljnng disease 
process maj"^ occur in anj'- phase of the 
sjmdrome. Therefore, tissue examina¬ 
tion, depending upon the stage of the 
disease, reveals diffuse hyperplasia, 
hypoplasia, myeloid metaplasia or 
fibrosis. 

Eight cases of myelofibrosis in child¬ 
hood Avere discovered in the medical 
literature. The clinical data of these 
children have been summarized in 
Table I. Six of the 8 patients were fe¬ 
male, and all Avere trader 3 years of 
age. Splenomegalj^ and hepatomegaly 
Avere prominent. Anemia was moderate 
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to severe. The white blood cell count 
varied from leukopenia to Icxikocytosis. 
Immature Avhitc cells in the peripheral 
blood were as frequent as immature 
red cells. Careful semtiny of periph¬ 
eral blood films occasionally revealed 
a few megakarypeytes. Bone marrow 
fibrosis was recognized by biopsy in 


along individual cell lines. Thus, 
fibrosis may bo a type of proliferation 
such as seen in leukemia or poly¬ 
cythemia. 

Tlic relationship between myelofibro- 
.sis and the myeloid metaplasia may be 
one of several possibilities: (1) purely 
fortuitous; (2) myelofibrosis is the re- 



some instances and determined at 
autopsy in others. 

The process of fibrosis of the mar¬ 
row has been described following x-ra¬ 
diation, tuberculosis infection, Paget’s 
disease, metastatic neoplasm, multiple 
myeloma, septicemia, and benzene.® It 
has been proposed that focal necrasis 
of the marrow is initiated which is 
followed by reactive hyperplasia of 
the stroma resulting in the sclerosis.'*- ® 

Dameshek^ made the interesting edi¬ 
torial comment that the bone marrow 
can proliferate “en masse** as wdl as 


suit of a primary blood disease, (3) 
blood diseases are the result of myelo¬ 
fibrosis, (4) the two features are actu¬ 
ally similar results of the same noxious 
agent functioning at two discrete 
sites,® and (5) extramedullary hema¬ 
topoiesis is a compensatory re.sponse.^’ ® 
The unusually large number of mega¬ 
karyocytes has been attributed to an 
exaggerated physiologic response to a 
marked decrease in cfiicicncy of plate¬ 
let formation.® 

It is only with acceptance of the 
fourth possibility that this disease can 
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TabIjE I. A Summary of the Findings From the 


NO. 

I AUTHOR 

AGE 

(months) 

SEX 

j SPLEEN 

LIVER 

1 

Rosenthal and 

Yi- 

Female 

Enlarged 

Enlarged 

2 

Rosenthal and 

Yi- 

Female 




Erf3 





3 

Rosenthal and 

10 

Female 

Enlarged 

Enlarged 

4 

Rosenthal and 

iyi2 

Female 

Enlarged 

Enlarged 

5 

Erf and Herbutis 

2 

Female 

Enlarged 

Enlarged 

6 

Churg and 

2Sd2 

Female 




Waclisteinw 





7 

Block and Jacob- 

28/12 

Male 

Enlarged 

Enlarged 


soni 





8 

Wood and An- 

28/42 

Male 

Enlarged 

Enlarged 


drews2 






be considered a part of the myelopro¬ 
liferative group. 

It has been suggested that splenec¬ 
tomy, while causing no demonstrable 
hematologic improvement, does not 
necessarily prove deleterious to the 
course of the disease.^® The implica¬ 
tion is that metaplasia is not a com¬ 
pensatory mechanism, but a basic fea¬ 
ture of the process. 

The resemblance of the disease to 
leukemia may be striking. Suggestions 
have been made concerning a possible 
relationship which parallels the “en 
masse” proliferation of Dameshek. 
These include the idea that the fibro¬ 
sis is due to neoplasia of the immature 
multipotential mesenchymal cell.^*''“ 

The histology of the spleen re¬ 
sembles that of granulocytic leukemia 
although there arc differences.^® The 
l.nnphoid follicles in leukemia are ob¬ 
literated. The Ijmiphoid follicles in 
myeloid metaplasia are preserved, but 
occasionally contain a fibrotie process 
similar to that in the marrow. Many 
megakaryocytes are present in myeloid 
metaplasia. There is no invasion by 
sheets of uniform cells which is unlike 
leukemia. 

Churg and Waehstein de.scribed 97 
cases of leukemia including 6 in which 


there was myelosclerosis.^’ In striking 
contrast to this, a much higher inci¬ 
dence of sclerosis was found in what 
they described as “non-leukemic mye¬ 
losis.” Furth’s'® definition of leukemia 
states that “the essential change in 
leukemia resides in the cell and con¬ 
sists of an acquired inability of imma¬ 
ture leukocytes to respond to forces 
normallj' regulating their proliferation 
and maturation.” 

There is no apparent escape from 
normal regulation, as defined by Purth, 
when marrow tissue responds by necro¬ 
sis to a noxious agent followed by 
fibrosis. Proliferation of the remain¬ 
ing marrow may or may not be along 
normal lines of evolution, and this 
depends upon whether or not the 
stimulus to necrosis was leukemia. It 
is suggested that leukemia can termi¬ 
nate with myelofibrosis but so can any 
disease in which bone marrow failure 
is a component. 

SUMMARY 

The clinical history and autopsy 
findings are presented in 2 children 
with disease of bone marrow and 
.spleen. In one, there was myelofibro¬ 
sis of the bone marrow with myeloid 
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Medical Literature of Eight Chii-dren "Witii Myelofibrosis 


HEMO¬ 

GLOBIN 

RBO 

(AS lOe) 

■WBC 

(AS 103) 

IMMATURE FORMS 

IN THE PERIPH¬ 
ERAL BLOOD 1 

BONE MARROW 

j AT 

BIOPSY 1 AUTOP.SY 

20% 

1.12 

10.0 

Granulocytic and 

Fibrosis 





erythrocvtic 



16% 

1.05 

7.1 

Granulocytic 

Fibrosis 


12% 

1.09 

1.9 


Fibrosis 


22% 

1.5 

1.7 

Granulocytic und 

Fibrosis 

Fibrosis 




errthrocytic 



21% 

1.6 

6.0 

Erythrocvtic 

Fibrosis 

Fibrosis 



7.2 


Fibrosis 


9.0 

3.9 

17.0 

Granulocvtic and 

Fibrosis 

Fibrosis 

Qm./lOO ml. 



erythrocytic 



55% 

1.1 

15.0 

Granulocytic and 


Fibrosis 




or^-throcytic 




metaplasia of the spleen. The second 
patient had a change from hj^icrplasia 
of the hone marrow to hj'poplasia. In 
each instance there was a prominence 
of megakaryocytes. Death was asso¬ 
ciated with disseminated agranulocytic 
abscesses. 

It is proposed that these individuals 
represent phases in the development 
of myelofibrosis in which bone marrow 
progresses from hjT)erplasia to fibrosis 
and myeloid metaplasia 000111*3 in the 
spleen under the influence of unknown 
forces. 

Eight other instances of this sjti- 
drome in infants and children are 
tabulated, 

REFERENCES 

1. Daraeshek, W.: Some Speculations on 
the Myeloproliferative Syndromes, Blood 
6: .'172-375, 195L 

2. Wood, E, E.. and Andrews, C. T.: Sub¬ 
acute Myelosclerosis, Lancet 2: 739-743, 
1949. 

3. Rosenthal, N., and Erf, L. A.: Clinical 
Ob'serrations on Osteopetrosis and Myelo¬ 
fibrosis, Arch. Int. Med. 71; 793-812, 
1943. 

4. Peace, R. J.: Myelonecrosis, Extramedul¬ 
lary Mvelopoicsis, and Lcukoerythroblas- 
tosis. Am. .T. Path. 29: 1029-1057, 1953. 

5. Wyatt, J. P., and Sommers, S. C.: 
Chronic ^larrow Failure, Myelosclerosis 
and Extramedullary Hematopoiesis, Blood 
5: 329-347, 1950. 

G. Jordan, H. E., and Scott, J. K-; A 
Case of Osteosclerosis With Extensive 


Extramedullary Hemopoiesis and a Leu¬ 
kemic Blood Reaction, Arch. Path. 32: 
895-909, 1941, 

7. Block, M., and Jacobson, L. 0.: Myeloid 
Metaplasia, J. A. M. A. 143: 1390-1396, 
1950. 

8. Jordan, H. E.; Extramedullary Blood 
Production, Phys. Rev. 22: 375-384, 1942. 

9. Sclnvarz, E.: Extramedullary Mega- 
karyocytosis in CJironic Myelosis, Am, 
J. Clin. Path. 24: C29-651, 1954. 

10. Green, T. W., Conley, C. L., Ashburn, 
L. L., and Peters, H. R.; Splenectomy 
for Myeloid Metaplasia of the Spleen, 
New England J. Med. 248: 231-219, 
1953. 

11. Vauglm, J. M., and Harrison, C. V.: 
Leuco-crythroblastic Anemia and Myelo¬ 
sclerosis, J. Path. & Bact. 48: 339-352, 
1939. 

12. Carpenter, G., and Flory, C. M.: Clironic 
Nonleukemlc Myelosis, Arch. Int. Med. 
67; 489-508, 1941. 

13. Rosentlial, fs”. C.: Extramedullary Hemo¬ 
poiesis, Bull. New England Med. Center 
12: 154-lGO, 1953. 

14. Cook, J. E., Franklin, J. W., Hamilton, 
H. E., and Fowler, W. M.: S^uidrome of 
Myelofibrosis, A. M. A. Arch. Int. ^led. 
91: 704-714, 1953. 

35. Ilutt, M. S. B., Pinnlgor, J. L., and 
Wethcrlcy-^Icin, G.: Tlie Myeloprolifera¬ 
tive Disorders With Special Reference to 
Myelofibrosis, Blood 8: 295-314, 1953. 

16. Jackson, H., Jr., Parker, F., Jr., and 
Lemon, H. H.: Agnogcuic Myeloid Meta¬ 
plasia of the Spleen, New England J. 
Med. 222: 985-994, 1940. 

17. Churg, J., and Wachstein, 51.; Osteo¬ 
sclerosis, Myelofibrosis, and Leukemia, 
Am. J. M. Sc. 207; 141-152, 1944. 

18. Furth, J.: Recent Studies on the Etiol¬ 
ogy and Nature of Leukemia, Blood 
6: 9fi4-97G, 1951. 

19. Erf, L. A., and Herbut, P. A.: Primary 
and Secondary Myelofibrosis, Ann. Int. 
5[Dd. 21; 863-889, 1944. 






VARIATION IN THE ROENTGENOGRAPHIC DENSITY OP THE OS 
GALOIS AND PHALANX WITH SEX AND AGE 

Hakald Schraer 
University Park, Pa. 


INTRODUCTION 

A lthough the marked changes 
that occur in the size and shape 
of the skeleton during growth can be 
observed by the use of roentgeno¬ 
grams,^ the concomitant changes in the 
bone mineral concentration, which may 
also occur during growth, have not 
been extensively studied due chiefly to 
the lack of quantitative roentgeno- 
graphic techniques. With the develop¬ 
ment of photodensitometric techniques, 
quantitative measurements of the bone 
mineral concentration have become 
possible.-’ * The application of this 
technique for the study of osseous dis¬ 
orders and the normal variation in 
bone density found in man is relatively 
unexplored. McFarland” published 
bone density values for the os calcis 
of 1,200 normal persons of all ages 
and both sexes. A study with aged 
.subjects (60-98 years) showed that no 
significant photodensitometric differ¬ 
ences occurred in the os calcis and 
phalanx 5-2.” In the latter two 
studies, the apparatus used was the 
same as that employed in the present 
report. Using a different technique 
and apparatus. Mainland reported 
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that no significant difference in the 
roentgenographic density oceurred in 
the os calcis,^ the radius, the lunate, 
the capitate and the metacarpal bones 
due to age or sex. Phalanx density, 
however, showed a decrease with in¬ 
creasing age.® 

The investigation of photodensito- 
mctric hone values in normal subjects 
according to age and sex would pro¬ 
vide a basis for determining the in¬ 
fluence of these factors on bone density. 
As the initial phase in such a study, 
the results of bone density evaluations 
made from roentgenograms of the os 
calcis and phalanx 5-2 in several hun¬ 
dred boys and girls are presented. 

METHODS 

Roentgenograms of the left os calcis 
and phalanx 5-2 were taken of subjects 
in various geographical locations. The 
number of subjects from each location 
is shown in Table I. 


Table I. The Geographic Distribution or 
THE Subjects 



|OS CALCIS FILMS 

[PHALANX FILMS 

LOCATION 

' ifALE 

(female 1 

' JfALE 

(FEMALE 

Washington 

177 

164 

173 

156 

Montana 

38 

46 

41 

53 

New Mexico 

20 

26 

19 

25 

Pennsyl¬ 

vania 

482 

506 

304 

74 

Miscellane¬ 
ous (U.f3.) 

21 

4 

87 

87 

Totals 

738 

746 

624 

395 
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Film Exposure Technique. —T h e 
bone density computing apparatus, the 
x-ray technique, and the film develop¬ 
ing procedure are standardized and 
have been described in previous publi¬ 
cations.-* ® In brief, 8 x 10 no-serccii 
filnr in cardboard holders arc exposed 
at 55 KVP. The jMAS is varied ivith 
focal film distance and size of object. 
The computing machine is used to 
evaluate the mass of bone in a cross- 
sectional slice of bone and stirrounding 
flesh from the roentgenographic image. 
Tlie anatomic section evaluated is re¬ 
ferred to as a trace path. The films 
require that a standardized wedge be 
exposed on the film adjacent to the 
anatomic part of interest. 

The Standard Wedge. —The stand¬ 
ard wedge is precision tooled from an 
alloy consisting of 92.8 per cent of 
aluminum and 7.2 per cent of zinc. 
It is 14 cm. long, and 1.4 cm. wide 
at the widest part with a slope of 0.1. 
A frame of the same material holds the 
wedge. Several of these wedges have 
been made from a single mass of 
homogenous material to ensure uni¬ 
formity between wedges and to permit 
direct comparison to be made by dif¬ 
ferent investigators who use this tech¬ 
nique. The x-ray absorption properties 
of the wedge material approximates 
that of bone ash, has good mechanical 
and chemical stability, and is not diffi¬ 
cult to machine.^'’ 

Bone Sites Evaluated. —The value 
for the os calcis is obtained from meas¬ 
urements made along a trace path ex¬ 
tending from the posterior-superior 
angle to the anterior-inferior angle of 
the bone image. Three cross-sectional 
slices of the phalanx are evaluated, one 
at the distal and proximal ends and 
one at the center. The values of the 


distal and proximal ends are usually 
averaged and the result is termed the 
bone density coefficient for the phalanx 
end trace paths. The values for each 
end could be presented separately. The 
center cross-sectional slice is termed 
the phalanx center trace path.® 

Soft Tissue Correction. —To evalu¬ 
ate the density coefficient or mass co¬ 
efficient of bone sections in living sub¬ 
jects, the absorption of x-radiation by 
under- and overlying soft tissue must 
be taken into account. The method 
which has been developed will be ex¬ 
plained by reference to Fig. 1. In 
tins ease the roentgenogram has been 
made at right angles to the face of the 
diagrammatic object. The flesh alone 
is responsible for the roentgen ray ab¬ 
sorption in Areas 1 and 4, whereas 
bone plus under- and overlying soft 
tissue are responsible for the absorp¬ 
tion in Arens 2, 3, and 5. Therefore, 
the portions of the trace shown iu the 
lower part of the diagram can be as¬ 
signed, respectively, to soft tissue and 
to l)onc and soft tissue. Then, on the 
assumption that the soft tissue areas in 
the regions 2 and 3 underlying and 
ovcrijdng the bone have the same ab¬ 
sorbing properties, a soft tissue cor¬ 
rection term is subtracted from the 
area of the central trace, designated as 
2, 3, 5, to determine that portion of the 
trace area which is due to the x-ray 
absorption by bone alone. The mass 
coefficient or density coefficient of the 
bone is then calculated. The term 
density coefficient is used rather than 
density, as the value obtained -with the 
machine has to be multiplied by a con¬ 
stant to give the density. 

The density coefficient of an object 
(bone section or soft tissue section) 
is defined as the number of grams of 
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the aluminuni-zinc alloj", which in a 
similar geometric shape would absorb 
the same amount of x-radiation as the 
object, divided liy the volume of the 
object in cubic centimeters. When tlic 
volume of the object is not considered, 
the mass coefficient is obtained. 


viding the mass coefficient (deter¬ 
mined from the counter readin 
of the computing machine) o 
these portions by their volume as 
estimated in step 1. The re.sult 
is termed the x-ray density co¬ 
efficient of soft tissue. 



Fig. I.—Diagrammatic representation of a bone and surrounding flesh ^Yith a photodensitoni- 

eter trace (see text for explanation). 


Referring again to Pig. 1, the fol¬ 
lowing gives the computation proce¬ 
dure : 

1. The total volume of soft tissue 
in portions 1 and 4 of the cross- 
sectional slice is estimated; the 
shape and dimensions of the soft 
tissue are estimated from the im¬ 
age on the film. 

2. The volume of bone in portion 
5 of the cross-sectional slice is 
estimated also from measurements 
on the film. 

3. The total volume of soft tissue 
in portions 2 and 3 of the cross- 
sectional slice is estimated simi¬ 
larly. 

4. The average density coefficient of 
portions 1 and 4 is found by di- 


5. The x-ray mass of portion 5 
(bone) is found by subtracting 
from the total mass of portions 
2, 3, and 5 (as determined by the 
computing machine from the cen¬ 
tral portion of the trace) the 
x-ray mass of overlj-ing and 
underlying soft tissue, portions 
2 and 3 of the cross-sectional .slice. 
The mass of sections 2 and 3 is 
determined by multiplying the 
soft tissue x-ray density from 
step 4 by the estimated volume of 
soft tissue in portions 2 and 3 
(from step 3). 

The foregoing procedure has been in 
use for several years. Each bone site 
requires a different calculation for 
estimating the volume. The methods 


n OQ 
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presently available for estimating the 
volumes of the various portions of the 
cross-sectional slice arc move time con¬ 
suming and considerably less precise 
than the mass determinations made 
from the film by the computing ma¬ 
chine. SIcthods of estimating bone 
and soft tissue volumes, however, arc 
being improved constantly. 

The data resulting from the film 
evaluations were subdivided on the 
basis of the bone site evaluated, the 
age and the sex of the subjects. Only 
films of normal, white subjects whicb 
were satisfactory from the standpoint 
of technique wore included. The ages 
of the subjects used in this study 
ranged from 7-20 years (Table II). 


tabulated as shown in Table II. The 
interrelationships of the group values 
arc graphically shown in Fig. 2 wdiicb 
presents the mean values and the 
standard error for each group. 

Analysis of the data revealed that 
(1), with the exceptions noted beloiv, 
the moan bone density coefficient for 
each trace path increases significantly 
with age (P > .001). The exceptions 
were, that there was no significant 
difference in the i>halanx center trace 
path for males between the 7-9 year 
group and the 10-12 year group, nor 
for the os caleis trace path of the fe¬ 
males between the 13-15 year group 
and the 16-20 year groups; (2) tlic 
values for the female phalanx arc sig- 



ElE. 2 —^Thti varlivUon in bone density coefficients of the os caleis and phalanx trace paths 
ivltli sex and age. 


RESULTS 

The results were grouped by sex 
and trace path corresponding to the 
following age raiigc.s of the .subjects; 
7-9 years, 10-12 years, 13-15 year’s, and 
16-20 years. Tlie moan bone density 
coefficient and the standard deviation 
for each gi’oup was then calculated and 


nificantly greater (P > .001) than for 
the males of the same age; (3) the 
values for the male os caleis in tlic 
13-15 and 16-20 year groups arc sig¬ 
nificantly greater at the 0.001 level 
than for the females of the same age, 
while the male os caleis values arc sig¬ 
nificantly greater at the 0.01 level in 



420 


THE JOURNAL OF PEDIATRICS 


M 

< 

Ea 

O 

o 


05 

O 

Ed 


P 

CO 

&. 

O 




(1. 


A 


02 

5 

c3 


K 

o 


o 

02 

c-' 


c 

a 


ca 

p 

< 

Eh 




, 

lx to LO b- 




Ci iO CC o 




r- t-j 


cc 


rH O Cl rH 



SI 

03 CC Cl CC 



o o o o 


•<!% 




u 



p2 


z 

0 10-4^-^ 

H 



*-1 Cl «o b- 

V5 







o 




X 








< 



lx O 01 Cl 




rH 01 CJ 







— 


A 



CC 00 o -t 



A 

Cl oi cc Cl 




o o o o 






fH 

5; 

< 

2 

Cl cc Cl cc 
o o cc 










. 

lx CO 1C 1-- 




Ci lA cc O 




1—1 


m 


to OO 00 CO 



CO 

f-H 1— 1 i—i r-i 

o o o o 


<< 










i-f O oi rH 



< 

2 

r'. 

lx CO O iH 



O O iH rH 

Z 




< 


• 

tx r- 1C I-' 





<: 


z 

iH OJ OI 

rx 







f-* to rH C; 



Q 

r- ^ Cl rH 




d o o o 


<<4 





z 

-H to c; cc 



P 

to to 00 o 
d d d rH 








c: CO to cc 




cc cc c; ix 




iH -- Cl r-i 


CC 


c; CO o c: 






< 

05 

o d o o 



_ 



S 





12 

O cc QO CO 
to to to to 

00 


o o o o 



<< 









00 cc 'H' cc 




rc CO o to 

o 



IH iH OI 1H 




Ci O O lO 


P 

as 

O tH tH O 

o d d d 







z 

O tx Cl 



s 

© to b- CO 

d d d d 








ei o o 


W P J 

3i 1-* r- Ol 



b.CO CC to 



“1 

1 -* r-' r-* 



SCHRAER: VARIATION IN BOENTGKNOfJRAPIIIC DENSITY 


421 


the 10-12 yeai* group. However, there 
is no noticeable sex difference for this 
trace path in the 7-9 year groups; (4) 
the phalanx center trace path, wMcli 
contains mainly compact hone, shows 
the highest values with the phalanx 
end trace paths and os calcis giAung 
lower values, respectively; and (5) the 
range of values is much greater for 
each phalanx trace path than for the 
os calcis trace path. 

DISCUSSION 

The results of the present study indi¬ 
cate that sexual dimorphism exists in 
young adults with respect to bone den¬ 
sity coefficients obtained from roent¬ 
genograms of the os calcis and phalanx 
5-2; females have denser phalanges 
than males in the age gi'oups studied, 
while males have a denser os calcis. 
The concept of sex and age differences 
in bone density has been demonstrated 
in rats by others using water displace¬ 
ment techniques; females had denser 
femurs than males and young animals 
had denser bones than old animals." 

Some of tlicse observations may bo 
explained by the earlier maturation of 
the female skeleton. The earlier closure 
of the epiphyses in the female and the 
consequent curtailment of growth ap¬ 
pears to accompany an increase in bone 
mineral concentration as indicate<l by 
the higher bone density coefficients ob¬ 
served for the female phalanx. How¬ 
ever, this does not account for the 
higher values found for the male os 
calcis. It seems unlikely that gi’eater 
activity on the part of the males could 
account for this difference. It is con¬ 
ceivable that a different rate of mineral 
accretion occurs in different bones in¬ 
fluenced by hormonal and genetic fac¬ 
tors. In mice, for example, it has been 
shown that estrogen administration in¬ 


duce.? a hj'perealcification of the skele¬ 
ton in general, while the pubic bones 
undergo rcsorption.^^ 

The gradual increase in bone density 
coefficients in both sexes with age ap¬ 
peal's to reflect classical growth pat¬ 
terns. Prcpuberal “density” .spurts 
apparently occur in the phalanx, as 
can be scon in Pig. 1, between the 10-12 
and 13-15 year age groups. An in¬ 
creasing divergence of the mean os 
calcis values between the males and 
female.? is also clearly indicated in the 
same figure. It should be pointed out 
that while, in general, the mean bone 
density coefficients for each trace path 
increase significantly with age and 
differ significantly by se.x, the magni¬ 
tude of the standard deviations is such 
that an individual set of values cannot 
serve to designate the sex and age of 
the subject except in extreme cases. 

The relationship of the values in the 
16-20 year groups, showm in Fig. 2, 
sugge.st that the density coefficients of 
the phalanx center and the os calcis 
will continue in a lilco manner for at 
least part of the third decade. This, 
of course, can only be shown by further 
study wliich is contemplated. It is 
interesting to note that IMainland^ 
found no significant difference in the 
mean rocntgenographic density of the 
os calcis of 42 men aged 20-54 years 
and 10 women aged 19-30 years, nor 
did bis data for the men demonstrate 
a relationship for bone density and 
age. In a later study, the same author 
did observe a significant negative cor¬ 
relation with age in phalanx density 
for 41 men, but did not find a sex dif¬ 
ference when compared with 10 women. 
Other hand hone values (radius, lu¬ 
nate, capitate, and metacarpal) were 
significantly lower for the women.® 
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Since the age ranges of the subjects, 
the soft tissue correction, the exposure 
standard and the densitoinetrie appa¬ 
ratus are different, no direct compari¬ 
son with Mainland’s results can be 
made. 

Williams and associates^” who used 
an os calcis technique similar to that 
developed in this laboratory reported 
that, although in young normal adults 
the bone density values reflected the 
over-all past nutritional history of a 
subject, marked temporary changes in 
calcium intake did not alter the bone 
values. 

The apparatus and technique em¬ 
ployed in making these measurements 
are probably an important factor in 
considering the results. Indicative of 
the sound chemical and biological basis 
of the present technique is the correla¬ 
tion coefficient of 0.99 obtained when 
the mineral content of rat bone samples 
was compared with the x-ray mass co¬ 
efficient of the same sample.^ In ad¬ 
dition, when values from x-ray films of 
intact rat femurs were compared with 
film values of the same femurs excised, 
a correlation coefficient of 0.95 was ob¬ 
tained.”” AV h i 1 e no well-controlled 
studies with human beings have been 
undertaken to establish the minimal 
detectable bone density changes which 
can be observed with this technique, 
studies with young rats have demon¬ 
strated that a severe change in the 
dietary calcium level can be detected 
in 7 days or less.”” 

An extension of these studies to 
cover the span of life is planned. The 
compilation of adequate bone densitj’ 
coefficient values based on age and sex 
may serve as standards in studying 
normal biologic variations. It may 
also be possible to detect pathologic 


conditions involving bone, and recovery 
from osseous disorders which are rcr 
fleeted in the measurable bone sites. 

SUMMARY 

Using standardized roentgenograms, 
the x-ray density coefficients of the 
left os calcis of 738 boys and 746 girls, 
and the middle and end sections of the 
second phalanx of the left fifth finger 
in 395 girls and 624 boj’^s, all between 
the ages of 7 and 20 years, were meas¬ 
ured. Significant differences in the 
mean values were noted which were 
associated with the age and sex of tlie 
subjects. 

Analysis of the data revealed that: 

1. The mean density coefficient of 
both bones increases significantly with 
age in both sexes except for the os 
calcis trace path of the females I'e- 
tween age groups 13-15 and 16-20 and 
the jjhalanx center trace path of the 
males between age gi’oups 7-9 and 10- 
12 . 

2. The phalanx shows higher density 
coefficients than the os calcis in both 
sexes. 

3. The phalanx density coefficients 
of the females are significantlj'^ greater 
than those of the males of the same age 
and, except for the 7-9 year age group, 
the os calcis values of the males are 
significanth’^ greater than those of the 
females. 

Tlie author wishes to acknowledge the 
labors of the late Dr. Walter N. Brown, .Tr., 
formerly of this laboratory, who collected 
much of the present material. 
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MUMPS MENINGOENCEPHALITIS IN CHILDREN 

Baird S. Ritter, M.D. 

SouTHBuRY, Conn. 


M ENINGOENCEPHALITIS, oc¬ 
curring in association with infec¬ 
tion by the mumps virus, is an acute 
inflammatory disease of the central 
nervous system due in most instances 
to direct invasion of the brain and 
meninges by the specific virus.’’ ^ In 
some cases, however, the demyelinating 
or leukoelastic encephalitis found ndth 
mumps infection can be due to an al¬ 
lergic reaction by the brain occurring 
in the course of the disease.^’ The 
central nen’^ous system manifestations 
of mumps may precede, occur simul¬ 
taneously with, or follow salivai’y 
gland involvement, or the central nerv¬ 
ous system manifestations may occur 
without any other clinical evidence of 
mumps infection.^’ This intri¬ 

guing variability in the relationship 
betAveen meningoencephalitis and other 
clinical forms of mumps led us to re¬ 
view our cases of mumps meningoen¬ 
cephalitis. 

The purpose of this paper is to sum¬ 
marize our experience Avith 30 cases 
of mumps meningoencephalitis occur¬ 
ring in children under 14 years of 
age. Special emphasis aatU be placed 
upon the epidemiological, clinical, and 
serologic features of the disease. 

METHODS AND MATERIALS 

The records of all eases of mumps 
meningoencephalitis admitted to the 

From tlie Department of Pediatrics, the 
Georue F. Geisinger Memorial Hospital and 
the Foss Clinic, Danville, Pa. 


Pediatric Service of the George P. 
Geisinger Memorial Hospital and Foss 
Clinic from January, 1951, to Jamt- 
arj’’, 1956, Avere revicAved. The Pediat¬ 
ric Service at this institution cares 
for children from birth to 14 years of 
age. 

Lumbar punctures Avere done on ad¬ 
mission on all of the patients. The 
cerebrospinal fluids Avere examined for 
cell, protein, and sugar content. Rou¬ 
tine cultures for bacteria AA’ere done 
on all spinal fluids Avithin 30 minutes 
of obtaining the specimens by inocu¬ 
lating the centrifuged sediment into 
brain-heart infusion broth AAdth 2 per 
cent rabbit’s blood and by streaking 
the sediment on blood agar plates 
made from blood agar base plus 5 per 
cent rabbit’s blood. These cultures 
were all negative for bacterial groAA’th 
after 48 hours’ incubation at 37° C. 
under reduced oxygen tension. Ten 
of the 30 cases had acid-fast cultures 
made by streaking Petragnani medium 
AAuth sediment of the cerebrospinal 
fluids. All of these cultures Avere neg- 
atiA'e for groAvth of acid-fast bacilli 
after 6 Aveeks’ incubation at 37° C. 

Intracutaneous tuberculin tests in 
concentrations of 0.0002 mg. and 0.005 
mg. of purified protein derivative 
were done on all patients. The tuber¬ 
culin tests were negative in every ease 
except for one child Avho had a re¬ 
action at 48 hours greater than 6 mm. 
of edema to 0.005 mg. of PPD. This 
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cliild was considered to he a positive 
tuberculin reactor. The patient’s chest 
x-ray showed a pulmonary calcific den¬ 
sity thought to represent a liealed pri¬ 
mary tuberculous complex. CnUnrcs 
of the cerebrospinal fluid and gastric 
washings of this patient were nega¬ 
tive for the tubercle bacillus and the 
clinical course of the illness wa.s char¬ 
acteristic of mumps meningoenceph¬ 
alitis. 

Paired sera were obtained from 24 
patients for complement fixation tests 
against mumps antigens. All mumps 
serologic tests were performed by the 
Virus Diagnostic Laboratory* of the 
Cliildren’s Hospital of Philadelphia.*^ 
The methods of preparing the mumps 
antigens and of performing the com¬ 
plement fixation tests which were used 
by this laboratory* have been de- 
seribed.”' 

A meningocncepliaUtis was con¬ 
sidered to be present if the cerebro¬ 
spinal fluid showed a pleocytosis of 10 
or more leuhocytes per cubic milli¬ 
meter. The cases were diagnosed as 
mumps meningoencephalitis by the oc¬ 
currence of clinical parotitis prior to, 
concomitant with, or shortly following 
the onset of the central nervous sys¬ 
tem manifestations or, in the absence 
of parotitis, by the presence of signifi¬ 
cantly rising complement fixing anti¬ 
bodies agaimst the mumps virus in 
paired sera. Patients suspected clini¬ 
cally of having • mumps meningoen¬ 
cephalitis but in -whom pleocytosis of 
the cerebrospinal fluid did not occur 
were not included in this .study. 

The severity of illness wa.s judged 
by the clinical findings on initial ad- 
mis.sion examination and by the sub- 

•The performance of tlieae tests Is ii pub¬ 
lic service available to all hospitals In Penn¬ 
sylvania. DurIniT the period of this study, 
the laboratory was supervised by Dr. Wer¬ 
ner Hcnle. 


sequent hospital course. The children 
were described as not sick at all when 
they had no temperature elevations, 
were alei*t, and well oriented; as 
mildly ill when they had moderate 
temperature elevations, were only 
mildly lethargic, and well oriented; as 
moderately ill when they had higher 
fevers, were moderately lethargic and 
well oriented; as severely ill when they 
had high temperatures, marked leth¬ 
argy or stupor, and disorientation or 
convulsions, 

RESULTS 

During this study, 30 cases of 
mumps meningoencephalitis were diag¬ 
nosed. The age range of the children 
was from 2 to 14 years. The average 
age of the sick children was 7.4 ypar.s 
which approximates the reported age 
peak of 6 years for mumps paroti- 
tis.“’’* There M^as no difference in 
the average age of the patients with 
meningoencephalitis with parotitis 
(7.7 years) and of the patients with¬ 
out parotitis (7.0 years). Males con¬ 
stituted 19 (C3 per cent) of the total 
number of cases. 

The seasonal incidence of tbe cases 
in this series is presented in Fig 1. 
Cases were diagnosed in every season 
of the year, but the disease had its 
highest incidence in the spring and 
summer. Of interest is the fact that 
meningoencephalitis with parotitis 
was most frequent in the spring and 
meiiingocencephalitis without parotitis 
was most frequent in the summer. 

The clinical manifestations of 
mumps meningoencephalitis are those 
characteristic of a wide.spread acute 
inflammation of the brain and of tlic 
meninges. These manifestations in¬ 
clude symptoms and signs of encepha- 
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and convulsions, plus symptoms and 
signs of meningitis, i.e., stiff neck and 
spinal fluid pleocytosis. Table I indi¬ 
cates the most frequent symptoms and 
signs which occurred in these 30 cases 


tion by the mumps virus was made in 
these 13 cases by rising serologic titers 
against the mumps virus in paired 
sera from each patient. The other 17 
patients (57 per' cent) had parotitis at 



Fig. 1.—Seasonal incidence of mumps meningoencephalitis •with and ■\vithout parotitis. 


of mumps meningoencephalitis to¬ 
gether with the incidence of similar 
manifestations reported by Henle^“ 
and by Biiders.’'’ 

Of the 30 cases of mumps meningo¬ 
encephalitis, in 13 (43 per cent) there 
was no parotid, submaxillarj% or sub¬ 
lingual swelling. The proof of infec- 


intervals ranging from 9 days before 
to 5 days following the appearance of 
the centi’al nervous sj^stem manifesta¬ 
tions. Three children Avere admitted 
Avith sj^ptoms and signs of meningo¬ 
encephalitis and their parotid sAvell- 
ing developed later in the course of 
the illne.ss. These 3 cases plus the 13 


Table I. Sa'mptojis and Sign.s op Mumps Meningoencephalitis 

(.FIGURES stated AS PERCENTAGE OF TOTAL GROUP) 


SYMPTOMS AND SIGNS | 

[ PRESENT STUDY (30 CASES) j 

1 KANE AND ENDERSl® AND 

HENLE ET AL.13 (COMBINED 

I TOTAL, 107 CASES) 

Headache 

06.6 

59.9 

A’'omiting 

73.3 

65.8 

Letharg\' 

50.0 

26.7 

Convul.sions 

10.0 

13.0 

Abdominal pain 

13.8 

20.7 

Nuchal rigidity 

63.6 

62.4 

Positive Kernig and/or 
Brudzinski 

30.0 

26.7 
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cases in which parotitis never occurred 
produced 16 cases (53 per cent) in 
which the ctiologic diagnosis was not 
ascertainable at the time of hospital 
admission. 

There were no cases of sublingual or 
submaxillaiy adenitis and no instances 
of orchitis in the 30 cases. 

Abdominal pain was a persistent 
and severe complaint in 4 children. 
Serum amylase determinations were 
performed on sera from these 4 pa¬ 
tients and 3 of them had elevated ti¬ 
ters, i.e., 227, 326, and 560 units per 
100 ml, of serum, respectively. (Nor¬ 
mal value—50 to 150 units per 100 ml. 
of serum.) Since elevated serum amyl¬ 
ase titers can occur with parotitis in 
the absence of pancreatitis, these 3 
patients wore considered on clinical 
grounds to have mumps pancreatitis. 
Each of these patients also had paro¬ 
titis. 

The severity of the illness varied. 
On admission, 2 of the children did 
not appear ill. One of these was ad¬ 
mitted for investigation of falling 
spells, the other because of a question¬ 
ably stiff neck in an afebrile child. 
The remaining children were catego¬ 
rized as follows: 7 were mildly ill, 17 
were moderately ill, and 4 were se¬ 
verely ill. Two of the severely ill 
children had generalized convulsions. 

Fever of 101° F. or higher rcctally 
was present on admission in 26 of the 


30 patients. Two of the remaining 4 
patients gave a history of having liad 
significant temperature elevations 
prior to admission hut did not have 
fever on admission or subsequently 
during the hospital course. The total 
duration of fever above 101° F. rec- 
tallj' was from zero to 9 days, with 
an average of 5.3 days. By the time 
temperatures were below 100° F. rce- 
tally, the children appeared cUnically 
well. No complications \vcre observed 
during the course of illness in any of 
the cases. 

A summary of the cerebrospinal 
fluid findings and peripheral blood 
cell count.s will be found in, Table TI. 
There was no correlation between the 
height of the cerebrospinal fluid cell 
count and the severity of the illness. 
Repeat lumbar punctures were done if 
the clinical course was prolonged or 
seemed unusual. Pleocytosis in the 
s})inal fluid persisted as long as 30 
days after the onset of the meningoen¬ 
cephalitis. 

The treatment w a s principally 
symptomatic and supportive. Rest, 
hydration, measures to control high 
fever and convulsions, and treatment 
of concurrent infections were used. 
Intravenous fluids were necessary for 
periods of 24 to 48 hours because of 
vomiting or dehydration in 19 of the 
children. Antibiotics were adminis¬ 
tered to 24 of the 30 patients until the 


Table IT. Data on Cerebrospinal Fluid and Blood Studies in SO Cares of Mumps 
Meningoencepiialitis 


COMPONENT 1 

A\'ERAGE i 

range 

1 PEP. CENT OF CASES I 

1 ABNORMAL j 

NOr.MAL 

VALUES 

WBC in CSP (Cellg/c.inm.) 

357 

151212 

100 

<10 

Per cent lymphocytes in CSP 

Total protein in CSP {Mg./lOO 

89 

30100* 

— 


ml.) 

48.5 

17-140 

50 

<40 

WBC in blood (1,000/c.mm.) 

9.5 

5.4-17 

30 

5-10 

Per cent lymphocytes in blood 

34 

10-55 

— 



•Only one patient Iiad less than 60 per cent bmphocytes In the CSP. 
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illness was established as being defi¬ 
nitely nonbacterial in etiology. Coin¬ 
cidental bacterial infections were also 
treated with antibiotics as indicated. 
Complete bed rest was maintained 
during the hospitalization period in 
all cases and gradually increasing 
activity was permitted during con¬ 
valescence at home. The average time 
of hospitalization for all eases was 9.1 
days with a range of 5 to 19 days. 

Demyelinating or leukoelastic en- 
cephalitides are produced as an ex¬ 
pression of an allergic reaction by the 
nen’ous system during the course of 
some diseases in experimental animals 
and ACTS or corticosteroids have 
been used in preventing the develop¬ 
ment of some demyelinating encepha¬ 
lopathies under precise experimental 
conditions.'®’ Since it is possible 
that some eases of mumps meningo¬ 
encephalitis in human beings are due 
to an allergic mechanism, adreno- 
corticotrophic homone was given to 2 
children in this study group. The 
therapy produced no measurable ef¬ 
fect upon the clinical course of the 
disease. 

Follow-up examinations were ob¬ 
tained on all children except one child 
who was killed in an accident prior 
to her return visit. 

Sequellae appeared in one 6-year- 
old boj’ who developed staring spells 
2 jmars after convalescence from 
mumps meningoencephalitis. The 
child had an abnormal electroenceph¬ 
alogram evidenced bj' biparietal and 
bifrontal spikes occurring in sleep. At 
the present time his symptoms are 
partially controlled with diphenyl- 
hydration and phenobarbital therapy. 

SEROLOGIC STUDIES 

Paired blood samples were draivn 
for serologic studies on 11 of the 17 


cases of meningoencephalitis with par¬ 
otitis and on all of the 13 cases of 
meningoencephalitis udthout parotitis. 
The data on the results of these titer 
.studies are .summarized in Tables III 
and IV. 

The sera were tested in each case for 
complement fixing antibodies against 
mumps soluble antigen (S antigen), a 
.small molecule attached to the mem¬ 
brane of the ehick embryo on which 
the mumps virus is groivn, and against 
mumps \drus antigen (V antigen), a 
larger molecule attached to the %'irus 
particle itself.’® The antibody titers 
are expressed as the highest initial 
dilution of serum which completely 
fixed complement in the presence of 
the mumps antigen. The first sera 
were obtained on an average of 3.5 
days after the onset of the meningo¬ 
encephalitis ndth a range of 2 to 5 
da.vs. The second sera were obtained 
on an average of 13.3 days after the 
first specimen was drawn udth a range 
of 5 to 54 days. 

It has been stated that a presump¬ 
tive diagnosis of mumps infection can 
be made from one serum specimen 
provided that the mumps anti-S anti- 
bod.v titer is significantly greater than 
the mumps anti-Y antibody titer.’® Of 
the 13 meningoencephalitis patients 
without parotitis, 4 patients (Cases 
20, 21, 22, 30) demonstrated a signifi¬ 
cantly higher* mumps anti-S antibody 
titer than the mumps anti-V antibod.v 
titer in the initial serum. Among the 
3 cases in whom parotitis developed 
follondng the onset of the meningoen¬ 
cephalitis, one patient (Case 5) had a 
higher anti-S than anti-V titer in the 
initial .sera. Thus, a total of %c P^' 
tients (31.2 per cent) with meningoen¬ 
cephalitis ^vithout initial parotitis had 

•Defined as a fourfold difference in titer 
between the two antibodies. 



Tablr III. Complement Fixation Antibody Titers in 17 Cases ok Mumps Meningoencephalitis ^YlTH Parotitis 
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Table IV . Complemekt Fixation Antibody Titep.s in 13 Cases of Mumps 
Meningoencephalitis Without Parotitis 


CASE 

NO. 

AGE 

(YEARS) 

SEX 

1 initial sebum I 

second serum 

ANTI-S* 

TITER 

ANTI-V t 
TITER 

bay of dis¬ 
ease DRAWN 

ANTI-S* 

TITER 

ANTI-V t ! 
TITER 

DAT OP DIS¬ 
EASE DRAWN 

18 

9 

M 

1:4 

1:4 

3 

> 1:64 

1:64 

20 

19 

11 

M 

1:8 

1:4 

2 

1:32 

1:32 

20 

20 

3 

M 

1:32 

1:4 

5 

1:32 

1:64 

13 

21 

6 

F 

1:4 

< 1:2 

4 

1:16 

1:8 

11 

22 

9 

M 

1:32 

< 1:2 

3 

1:32 

1:4 

10 

23 

3 

M 

1:8 

1:8 

3 

1:32 

1:128 

8 

24 

6 

M 

1:8 

1:32 

2 

1:32 

> 1:128 

13 

25 

2 

M 

< 1:2 

< 1:2 

5 

1:128 

1:128 

13 

26 

13 

F 

1:2 

1:2 

2 

1:16 

1:128 

15 

27 

2 

M 

< 1:2 

1:2 

3 

1:32 

1:32 

18 

28 

7 

M 

1:64 

1:32 

4 

> 1:128 

1:128 

12 

29 

9 

F 

1:64 

1:128 

5 

1:64 

1:512 

12 

30 

13 

F 

1:32 

< 1:8 

2 

1:64 

1:32 

17 


*Anti-S titer means complement fixation antibody titer against mumps soluble antigen. 
tAnti-V titer means complement fixation antibody titer against mumps virus antigen. 


an antibody pattern in tiie first serum 
in which the anti-S antibody titer ex¬ 
ceeded the anti-V antibody titer. 

In the 8 cases in whom parotitis 
was present before tiie onset of, or 
occurred simultaneously with, me¬ 
ningoencephalitis 3 patients (38 per 
cent) demonstrated this presump¬ 
tively diagnostic antibody pattern 
(anti-S greater than anti-V) in the 
initial serum. Thus, of the 24 chil¬ 
dren in whom serologic studies were 
done 8/24 (33.3 per cent) had a higher 
mumps antisoluble antibody titer than 
the mumps antivirus antibody titer 
in the first serum specimen. 

All of the 24 patients except one 
(Case 15), who had parotitis, showed 
a fourfold or greater rise in the anti- 
bodj^ titers against mumps soluble, 
mumps virus, or both mumps antigens 
when the second serum titer was com¬ 
pared with the first serum titer. Such 
an increment in serum titers is con¬ 
sidered to be diagnostic of mumps in¬ 
fection.”’ ” 

During the same time interval which 
this study encompasses, 54 patients 
with nonbacterial meningoencephalitis 
in whom the etiological diagnosis was 


never established were admitted to the 
Pediatric Service and were studied. 
Paired serum specimens from 48 of 
these 54 patients were sent to the 
Virus Diagnostic Laboratory for anal¬ 
ysis and aU were reported negative for 
evidence of current or recent mumps 
infection. Since almost all patients 
infected with the mumps virus develop 
complement fixing antibodies against 
mumps antigens,““ it seems reasonable 
to assume that few, if any, cases of 
mumps meningoencephalitis without 
parotitis were not diagnosed during 
the period of this study. 

DISCUSSION 

The exact incidence of meningoen¬ 
cephalitis as a complication of mumps 
infection is unknomi. It has been 
estimated that in 40 per cent of all 
cases of mumps infection there is no 
clinical evidence of disease.^^’ The 
reported incidence of meningoenceph¬ 
alitis occurring in epidemics of mumps 
infection has varied from one to 65 
per cent."^ It is possible that any re¬ 
ported incidence of central nervous 
system involvement in mumps is mis¬ 
leading since mumps is principally a 
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benign disease of childhood and only 
those cases "with unusually severe 
sjTuptoms or with complications are 
hospitalized and studied. 

The predominance of meningoen¬ 
cephalitis with parotitis in the spring 
and the predominance of meningoen¬ 
cephalitis -without parotitis in the sum¬ 
mer was observed in this series and in 
series reported by Henle, Kilham, and 
Enders.®’ The reason for this 

seasonal variation is uncertain but 
some facts are 3mo\vn which bear upon 
the problem. March and April arc 
the months of highest incidence of 
clinical parotitis due to mumps^® and 
of meningoencephalitis -with parotitis. 
The experimental observations of 
Johnson and Goodpasture^® and of Kil- 
liam^ suggest that, in the summer, in- 
apparent parotid infections w i t h 
mumps vims may serve as the nidus 
for meningoencephalitis due to the 
same agent, but why mumps parotitis 
is frequently a subclinieal infection in 
the summer and a clinical entity dur¬ 
ing other seasons of the year is still a 
mystery. 

That mumps meningoencephalitis 
without parotitis is predominantly a 
disease of summer is of practical im¬ 
portance for it is during this same 
season that poliomyelitis in both the 
paralytic and nonparalytic forms oc¬ 
curs with greatest incidence.^* This 
seasonal coincidence of nonparalytic 
poliomyelitis and mumps meningoen¬ 
cephalitis without parotitis makes the 
differential diagnosis of these similar 
clinical entities difEcult without the 
use of ancillary diagnostic methods 
such as the mumps complement fixa¬ 
tion test. 

The clinical picture and course of 
onr patients did not differ significantly 
from other reported scries of mumps 


meningoencephalitis with the excep¬ 
tion that no neurological complications 
were observed during the course of 
illness and sequellao developed in only 
one patient. There are reports in the 
literature of complications and sequel- 
lac occurring with mumps meningoen¬ 
cephalitis. These include death, optic 
neuritis, deafness, ocular palsj", hemi- 
paresis, spasticity, isolated muscle 
weaknesses, quadriplegia, and person¬ 
ality changes.^’ How'cver, the 

incidence of such complications is low. 
Ford*’’ states that the prognosis for 
complete recovery is excellent. 

Serologic evidence of mumps infec¬ 
tion is necessarj” to determine the eti¬ 
ology of mumps meningoencephalitis 
w'ithont parotitis in lieu of culturing 
the virus from the patient. Substanti¬ 
ating the etiology of a disease by sero¬ 
logic methods requires the demonstra¬ 
tion of significant differences in anti¬ 
body titers between two sera drawn 
from the patient, one early and one 
later in the disease. However, it has 
been showTi that in 60 per cent of cases 
of subsequently proved mumps menin¬ 
goencephalitis a presumptive diagnosis 
of mumps infection can be made from 
the antibody titers of the first serum 
sample, provided the anti-S antibody 
titer is significantly higher than the 
anti-V antibody titer.^® This incidence 
of presumptive diagnosis from a single 
scrum occurs only if the initial scrum 
is dra^vn wdthin the first week of clini¬ 
cal illness, for the incidence of a pre¬ 
sumptively diagnostic serum pattern 
falls to 40 per cent if the initial serum 
is obtained after the first week of ill¬ 
ness. If there is no significant differ¬ 
ence betw'eon the antibody titers in 
paired sera, or if only one serum is 
obtained, an antibody titer of 1:32 or 
greater against either or both mumps 
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antigens enables a diagnosis of recent 
mumps infection to be maded^ How¬ 
ever, on this basis alone there can be 
no certaintj^ that the illness under in¬ 
vestigation is due to mumps. Con¬ 
firmation of the presumptive diagnosis 
requires a second serum showing a 
fourfold or greater rise in antibody 
titer against one or more antigens.^*’ 

The data presented from our eases 
demonstrate the value of the pre¬ 
sumptive single serum, double antigen, 
complement fixation test for diagnos¬ 
ing mumps meningoencephalitis. A 
diagnosis of mumps meningoencephali¬ 
tis from the antibody pattern in a sin¬ 
gle serum was possible in 32 per cent 
(■'K fi) of patients with meningoenceph¬ 
alitis Avithout initial parotitis, and sub¬ 
sequent serologic studies of paired 
sera proved the correctness of the 
original etiological diagnosis in all of 
the patients in whom the diagnosis was 
made. Thus, the presumptive diag¬ 
nostic antibody titer pattern, when 
present, is valid evidence of the pres¬ 
ence of mumps infection and is most 
useful for making a rapid etiological 
diagnosis in cases of mumps meningo¬ 
encephalitis Avithout parotitis. 

SUMMARY 

1. The epidemiology, clinical course, 
and serologic findings in 30 cases of 
mumps meningoencephalitis occurring 
in children under 14 years of age are 
presented. 

2. Thirteen patients did not have 
parotitis at any time during the cour.se 
of their meningoencephalitis. Of the 
remaining patients, 12 had parotitis 
prior to, 2 had parotitis concomitant 
Avith, and 3 had parotitis folloAving 
the onset of symptoms of central nerv¬ 
ous system involvement. 


3. Fifty-five per cent of the cases of 
meningoencephalitis Avithout parotitis 
occurred in the summer season. Porty- 
se\mn per cent of the cases of 
meningoencephalitis Avith parotitis 
occurred in the spring season. 

4. A presumptive diagnosis o f 
mumi)s infection Avas made in 32 per 
cent of the cases of mumps meningoen¬ 
cephalitis Avithout parotitis on the 
basis of the presence of a higher 
mumps antisoluble antibody titer than 
the mumps antivirus antibody titer in 
the initial serum draAAUi Avithin tlie 
first 5 days of illness. 

5. Confii’mation of the etiological 
diagnosis Avas possible in all of the 13 
cases of mumps meningoencephalitis 
AAuthout parotitis and in 10 of the 11 
serologically studied cases Avith paroti¬ 
tis by demonstrating a significant rise 
in the complement fixation antibody 
titer against mumps soluble or mumps 
virus antigen in a second serum draAvn 
at least 5 days days after the first 
serum Avas obtained. 

6. No complications Avere observed 
during the course of illness in any of 
the 30 eases. A convulsive disorder 
occurred in one patient 2 j^ears aftei' 
recovery from meningoencephalitis. 

The author wishes to express his apprecia¬ 
tion to Dr. Edward P. Kabe for liis invaluable 
advice in the preparation of this manuscript. 
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IDIOPATHIC HYPEECHLOREMIC RENAL ACIDOSIS 

Hans ^Y. Kunz, M.D., M. W. Cheung, M.D., and Edward L. Pratt, M.D. 

New York, N. Y. 


T WO cases of idiopathic hyperchlo¬ 
remic acidosis are presented, one 
illustrating recoA^ery following prompt 
recognition and treatment of the dis¬ 
ease, and the other demonstrating h'- 
reparable renal damage when the na¬ 
ture of the illness Avas not recognized 
until the patient Avas SYo years old. 
The salient biochemical abnormalities 
are shoAA’n, aiid the importance of 
eaiiy diagnosis and appropriate treat- 
meiit is emphasized. 

Case 1. —J. C. Avas first seen at 
the age of 51/2 years. The parents 
and tAA’o siblings AA^ere living and Avell. 
The patient Avas thriving until she 
Avas 2 years of age AA’hen she experi¬ 
enced frequent episodes of pyuria. At 
the age of 4 years polydipsia and 
poljmria Avere noted. An intravenous 
pyelogram one year later demonstrated 
medullary renal calcifications and an 
otherAA'ise normal urinary tract. Radi¬ 
ography of the bones Avas normal. 

The available records shoAV that at 
the age of 9 months the patient aa'rs 
Avell above the 50 percentile position 
for Aveight (9 kilograms) and length 
(71 cm.). Her physical dcA^elopment 
then began to fail. At 18 months 
she AA'as at the 40 percentile (10.7 
kilograms, 80 cm.), at 2)/^ years at 
the 25 percentile for Aveight (12.8 
kilograms) and 15 percentile position 
for height (88 cm.), and at 5i/^ years 
of age beloAV the 10 percentile position 

From the Children's Medical Service. 
Bellevue Hospital, and the Department of 
Pediatrics, New York X.^niversity, Colle&e of 
^ledicinc. 


for Aveight (16 kilograms) and height 
(106) cm.). 

5V2 years she Avas physically 
AA'ell, of short and thin bod5’^ build; 
the Aveight Avas 16 kilograms, the height 
106 cm. The physical examination 
Avas normal. Laboratory data Avere: 
hemogram normal; Mantoux test nega- 
tiA'^e; serum; carbon dioxide content 
16.2 mEq. per liter’, chloride 115 mBq. 
per liter, calcium 10.9 mg. per cent, 
phosphorus 3.94 mg. per cent, and 
alkaline phosphatase 18.7 Bodansky 
units. Urinalysis shoAvcd: pH (pHy- 
drion paper method) on 4 fresh 
specimens, 6,7,7,7; albumin negative; 
sediment normal; maximal specific 
gravity on urinary concentration test 
1.010. She voided ],300 ml. in 24 
hours; the pH of this specimen Avas 
7.08 by electrometric measurement; the 
titratable acidity Avas 0.5 mEq., and 
the ammonia content 49.1 mEq. per 
1.73 square meter per day. 

The diagnosis of hyperchloremic 
renal acidosis Avith secondary renal 
calcifications Avas made and the patient 
Avas placed on a solution consisting of 
200 Gm. sodium citrate, 100 Gm. 
citric acid, AA’ater to 1;000 ml., of Avhich 
.she received 40 ml. per day, proA’iding 
5 mEq. of sodram per kilogram per 
day. She Avas treated for three months 
during AA’hich time she Avas Avell and 
gained 1.8 kilograms. The serum car¬ 
bon dioxide reached 18 mEq. per liter 
and the serum chloride Avas 108 mEq. 
per liter. Therapy then Avas discon¬ 
tinued for one month. During this 
time she lost 0.2 kilogram of Aveight, 
the seimm carbon dioxide fell to 14.5 
mBq. per liter, and the serum chloride 
rose to 118 mEq. per liter. In 24 hours 
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she voided 950 ml., the urinary pH was 
7.29 titratablc acidity 1.2 mEq., and 
the ammonia content 21.2 mEq. per 
1.73 square meters per day. 

During the subsequent 10 months 
of therapy the senim carbon dioxide 
varied between 19 and 21 mEq. per 
liter, the serum chloride dropped to 105 
mEq. per liter, the phosphonis was 4.5 
mg. per cent, the nonprotein nitrogen 
^Yas 28.2 mg. per cent, and the alkaline 
phosphatase dropped to 14.2 and later 
to 8.S Bodansky units. There was a 
weight gain of 5 kilograms. The pa¬ 
tient attained the 60 percentile posi¬ 
tion for weight (22.6 kilograms), and 
the 35 percentile position for liciglit 
(117 cm.). She was feeling well. 

Case 2.—T. A. was admitted to 
Bellemic Ho.spital at the age of 8 wcclcs. 
Father, mother, and a 15-month*old 
sister wore in good health. The pa¬ 
tient was born after a normal preg¬ 
nancy, the birth weight was 3.G kilo¬ 
grams. He was fed a conventional 
milk, water, and carbohydrate mixture. 
Twenty drops of Vi-Penta had been 
added daily. Projectile vomiting 
shortly after the feeding had been 
present almost since birth. Two weeks 
prior to admission he also developed 
diarrhea. No medication was given. 

On admission the patient weighed 

2.4 kilograms, was severely dehydrated, 
showed muscular hypotonia, and was 
critically ill. The remainder of the 
physical examination was within nor¬ 
mal limits. 

Laboratory data were: hemoglobin 
11.5 Gm, per cent, erythrocyte count 

4.4 million, leukocjqc count 19,000. 
Urinalysis showed: pH 6.0, albumin 1 
plus, Sulkowitch test 1 to 2 plus, and a 
few white blood cells and hyaline casts 
in the sediment. The serum carbon 
dioxide content was 9 mEq. per liter, 
the chloride 121 mEq. per liter, the 
sodium 147.5 mEq. per liter, the potas¬ 
sium 4.45 mEq, per liter the nonpro¬ 
tein nitrogen 29.1 mg. per cent, the 
calcium 11.6 mg. per cent, the phos¬ 
phorus 4.31 mg. per cent, and the total 
protein 8.15 Gm. per cent. A gastro¬ 
intestinal series was normal; radio¬ 


grams showed some osteoporosis and 
no evidence of nephrocalcinosis. A 
glucose tolerance test, a serum electro¬ 
phoretic pattern, and the formaldchy- 
dogenie liormone excretion were nor¬ 
mal. A two-dimensional paper chro¬ 
matogram of a urine specimen showed 
a normal pattern of amino acids. 

Hospital Course .—After correction 
of the dehydration with parenteral 
fluids, the patient was placed on an 
oral solution consisting of 100 Gm. of 
sodium citrate and 60 Gm. of citric acid 
in 1000 ml. This mixture was adminis¬ 
tered in a dose of 12 to 60 ml. per day, 
providing an average of 5 mEq. of 
sodium per kilogram per day until 
the patient reached 21 months of age. 
Alkali therapy was then discontinued. 
After a short period of acidosis and 
arrest of weight gain but no other 
clinical manifestations, the weight gain 
was resumed and the values for semm 
bicarbonate and serum chloride re¬ 
mained fairly stationary at normal 
levels. Tlic weight at the age of 2 
years was 11 kilograms. 

During the first few weelts of hos¬ 
pitalization tlic following observations 
were made: (1) Discontinuance of 
citrate therapy resulted in arrest of 
weight gain, and reappearance of 
vomiting and acidosis. (2) Replace¬ 
ment of part of the sodium by potas¬ 
sium citrate did not change the mus¬ 
cular hypotonia, the serum potassium 
level, or the electrocardiogram. The 
patient became more acidotic. Potas¬ 
sium was therefore discontinued. (3) 
Treatment with monosodium-diliydro- 
gen phosphate (400 mg. phosphorus 
daily) produced arrest of weight gain, 
humoral acidosis, a large increase in 
urinary phosphorus excretion, but no 
change in urine pH. 

Throughout the obser\'ation of the 
patient it was noted that he was ex¬ 
tremely susceptible to infections which 
were accompanied by extensive shifts 
in the water and electrocute metab¬ 
olism. Tlic weight dropped imme¬ 
diately from minor infections, and 
parenteral fluids had to be used lib¬ 
erally to prevent or correct acidosis. 



430 


THK JOURNAL OF PEDIATRICS 


Table I 


DATE 

serum: 

(mEq./l.) I 

THERAPY 

1 pll 

URINE 

AMMONIA 

TITRATABLE 

ACIDITY 

1 COi 

1 CL 

1 (mEq./1.73 mVdav) 

2-15-51 

9 

121 

Na citrate 




3- 5-51 

21.6 

110 

Na Citrate 




3-16-51 

16 

114 

None 

6.2 

78 

16 

3-19-51 

1S.4 

110 

None 

6.2 

45 

13 

3-21-51 

90 

110 

None 

6.2 

63 

15 

3-28-51 


118 

None 

6.7 

19 

7 

4-13-51 

18 

109 

None 

6.1 

45 

19 

4-19-51 

19.8 

107 

None 

7.1 

32 

7 

4-25-51 

21.8 

102 

NaH.PO, 

6.3 

35 

40 

5- 1-51 

21.6 

102 

NaH,PO. 

6.1 

32 

31 

5- 7-51 

20.7 

108 

NaH.PO, 




5-14-51 

14.5 

118 

NaH,PO, 

6.2 

50 

29 

5-21-51 

18.9 

105 

Na Citrate 




6-11-51 

18 

108 

Na Citrate 




6-18-51 

IS 

108 

Na and K 

7.2 

8 

24 

6-25-51 

15.3 

118 

Citrate 




7- 6-51 

13.5 

113 

Citrate 




7-12-51 

17.1 

111 

Na Citrate 




8-13-51 

17 

97 

Na Citrate 




9- 4-51 

20.4 

104 

Na Citrate 

7.8 

13 

0 

11-13-51 

23.4 

109 

Na Citrate 




12- 9-51 

20.3 

100 

Na Citrate 




2-18-52 

20.7 

107 

Na Citrate 

8.2 

0 

0 

2-21-52 

17.1 

111 

None 




2-25-52 

15.7 

130 

None 

5.8 

45 

47 

2-29-52 

17.5 

108 

Na Citrate 




3-27-52 

18.9 

118 

Na Citrate 




5-27-52 

19.8 

109 

Na Citrate 




7-24-52 

22.5 

104 

Na Citrate 




9- 4-52 

20.7 

112 

Na Citrate 




10- 6-52 

17.1 

110 

None 




10-11-52 

16.2 

113 

None 




10-17-52 

1-5.3 

115 

None 




10-24-52 

20.7 

112 

None 




10-31-52 

20.7 

112 

None 




12-10-52 

18.9 

114 

None 

6.7 

37 

11 

1- 7-53 

19.3 

109 

None 

6.2 

54 

26 


The most consistently abnormal labora¬ 
tory finding was a low titratable acidity 
and ammonia excretion in the urine, 
accompanied by a relatively high uri¬ 
nary pH (Table I, Fig. 1). 

DISCUSSION 

Clinical Aspects .— 

Natural course: Idiopathic hyper¬ 
chloremic renal acidosis is caused by 
a renal tubular defect of conservation 
of fixed base, re.sulting in a metabolic 


acidosis and excretion of urine of a 
higher pH than expected in the pres¬ 
ence of metabolic acidosis. It begins 
at or shortly after birth. The severity 
of s\Tnptom.s depends on the degree 
of tlie defect. In severe cases the 
diagnosis is established in infancy after 
chemical investigation of failure to 
thrive, muscular hypotonia, constipa¬ 
tion, anorexia or vomiting.’"*'’ AVithout 
proper therapy, the disease results in 
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death from dehydration and acidosis 
or intcrenrrent infection. If it is 
treated properly for weeks or months, 
spontaneous recovery seems to ensue. 
Patients with a mild form of this dis¬ 
ease arc apt to be overlooked in in¬ 
fancy and the diagnosis is made only 
in later childhood or adult lifc,"®’^* 
after renal deposition of calcium has 
caused sccondar}* damage to the distal 


Diagnosis: The diagnosis of hj'pcr- 
ehlorcmic renal acidosis may be sus¬ 
pected when the kidneys fail to pro¬ 
duce a urine as acid as that observed 
ill comparable “normal” infants when 
thej^ arc placed under the stress of a 
comparable degree of metabolic acido¬ 
sis, and when other renal disorders 
have been eliminated })y urine culture, 
intravenous pyelography, etc. 



FI&. 1. —Deficiency of renal base economy. VrIuc-h fail below normal regression lino. 


tubules and demineralization of the 
skeleton. Polydipsia and polyuria or 
a renal stone may be the first symp¬ 
toms; or an intravenous pyelogi*am, 
because of repeated urinary infections, 
may show nephrocalcinosis; or radi¬ 
ography of the hones may demonstrate 
changes secondary to chronic acidosis 
(osteoporosis, osteomalacia, late rick¬ 
ets). 


Differential diagnosis: Table II 
lists the clinical differential diagnostic 
considerations and the principal fea¬ 
ture in their distinction from idio¬ 
pathic hyperchloremic renal acidosis. 

In the differential diagnosis of the 
biocliemical abnormality of hyperchlo¬ 
remia, lowered plasma carbon dioxide, 
and relatively high urinary pH, con¬ 
sideration must be given to abnormal 
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Table II. Differential Diagnosis of Idiopathic Hyperchloeexiic Renal Acidosis 


DISEASES 

] differentiating 

CRITERIA 

Improper feeding icchnique: 

Vitamin D intoxication 

History, chemical investigation 

Underfeeding: 

Deficiency in calories, protein, or vitamins 

History 


Anomalies of gastrointestinal tract: 

Esophageal or pyloric anomalies 

Congenital megacolon 

Intermittent volvulus 

Malrotation of intestine 

Radiography 

Radiography 

Radiography 

Radiograpliy 


Uenal diseases: 

Congenital anomalies 

Infections 

Renal diabetes insipidus 

Radiography 

Urinalysis 

Chemical and liomione 

investigation 

Central nervous system distvr'bances: 

Brain injury 

Subdural effusion 

History 

Subdural taps 


Endocrine distiirlances: 

Hj-pothyroidism 

Hypoadrenalism 

Hyperparathyroidism 

Chemical and hormone 
Chemical and honnone 
Chemical and honnone 

investigation 

investigation 

investigation 

Mctaholic diseases: 

Fanconi sj-ndrome 

Idiopatliic liypercalcemia 

Hj-pophosphatasia 

Cliemical investigation 
Chemical investigation 
Chemical investigation 



oral intake, such as calcium chloride, or 
abnormal losses from the gastrointesti¬ 
nal or urinary tract. The first two of 
these conditions are usually easily de¬ 
tected, but impairment of the renal 
function due to congenital anomalies or 
infections should be diagnosed by ap¬ 
propriate laboratory studies, such as 
urine eulture, intravenous pyelography, 
blood urea nitrogen determination, etc. 
Hyperventilation due to injury of the 
central nervous system or poisoning 
may produce hyperchloremia and 
lowered plasma carbon dioxide -with 
a urine in the alkaline or slightly acid 
range. The serum pH, however, will 
be elevated. 

Prognosis: The prognosis depends 
on the extent of irreversible renal 
damage and the proper management. 
The ultimate prognosis often is better 
in the more severely affected cases. 


because they are diagnosed early and 
treatment is begun before irreparable 
changes have been established. 

Treatment; The aim of therapy is 
to correct the acidosis in order to pre- 
A'ent further mobilization, renal fil¬ 
tration, and distal tubular deposition 
of calcium and to replace the continued 
urinary loss of fixed base. This can 
be achieved by administration of alkali. 
A 10 per cent sodium citrate with 
6 per cent citric acid solution is more 
commonly used than bicarbonate or 
lactate. The amount of alkali and the 
duration of therapy vary with every 
patient. Normal weight gain and al¬ 
most complete correction of the acido¬ 
sis should be achieved. The need for 
alkali often changes spontaneously, 
especially in infants, but always in¬ 
creases in the event of intercurrent 
infection, a common occurrence in 
those subjects. 
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Biochemical Aspects .—^In the nor¬ 
mal infant and child, and in most 
adults, diet, growth, metabolism, and 
intestinal excretion make it necessary 
for the kidneys to excrete more chlo¬ 
ride, phosphate, sulfate, and organic 
acids than sodium, potassium, calcium, 
and magnesium, if the composition of 
the body fluids is to be maintained. 
Two mechanisms arc provided by the 
renal tubular cells to accomplish this 
purpose. Both of tlicse mechanisms, 
the hydrogen ion exchange mechanism 
and ammonium production, arc inter¬ 
related. The conservation of base in 
the urine may be expressed as titratablc 
acidity plus ammonium minus bicar- 
lionate in the urine.^^ In the cases 
n'ust presented we believe that there 
is, for an unknomi reason, a dimin¬ 
ished ability of the renal tubular cells 
to furnish hydrogen ions in exchange 
for sodium, potassium, calcium, and 
magnesium and to permit any large 
production of ammonium ions. Latner 
and Burnard*' have postulated a pri¬ 
mary defect of reabsorption of bicar¬ 
bonate in the proximal renal tubule. 
This view has been challenged by Smith 
and Schreiner.®^ At present the exact 
mechanism is still unknown. This 
defect in the consen'ation of basic 
minerals by the renal tubules can be 
demonstrated gi’aphically by plotting 
the sum of the major factors in base 
conservation (titratable acidity and 
ammonium) in the urine against the 
plasma carbon dioxide content (Fig. 
1). The regression line, obtained from 
data for normal and even young pre¬ 
mature infants,^*’ indicates that as 
the plasma carbon dioxide falls in a 
metabolic acidosis, the amount of base 
conservation per unit of time and per 
unit of surface area should increase. 
As soon in Fig. 1, the deteiminations 


for Latner’s,” Smith’s.^^ and our pa¬ 
tients all fall below the line sho^ving 
the insufficient production of hydrogen 
ions and ammonia. 


SUMAIARV 

Two cases of idiopathic hyperchlo¬ 
remic renal acidosis are presented. 
One was diagnosed when the patient 
was 8 weeks of age by chemical in¬ 
vestigation of persistent acidosis. Ap¬ 
propriate treatment, consisting of the 
addition of sodium citrate to his die¬ 
tary intake for 20 months, resulted in 
apparently complete recovery. The 
other case was diagnosed when the 
child was 5^^ years of age, when renal 
calcifications were radiographically 
visualized. Continued alkali therapy 
corrected the acidosis and had a favor¬ 
able effect on the physical develop¬ 
ment of this patient. 

The natural course of this disease 
is presented. The disturbance of the 
electrolyte metabolism is described, 
with emphasis on its importance in 
early detection of this disease and on 
the elimination of other illnesses wliich 
clinically may simulate this condition. 
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PSEUDOTiraiOR CEREBRI 
Benign Intracranial IIyi’ertension 
Jerome E. jMaisel, M.D.,* and Joseph C.vplan, 
Hewlett, N. Y. 


P SEUDOTUMOR CEREBRI is a 
sjnidrome characterized by (1) in¬ 
creased intraeranial pressure, (2) a 
normal ventricular system, and (3) a 
normal spinal fluid except for pres¬ 
sure. Its clinical features resemble 
those of an intracranial space-oceupy- 
ing mass, but no mass can be demon¬ 
strated by ventriculography, encepha¬ 
lography, arteriography, or surgical 
exploration. 

The purpose of this paper is to 
present G cases of this syndrome oc¬ 
curring in children and to discuss the 
etiology, symptomatology, treatment, 
and prognosis. 

REVIEW OP LITERATURE 
Psoudolumor cerebri was clearly de¬ 
fined as a precise sjiidromc by David- 
off and Dykc^ and Dandy,* based on 
the cardinal radiologic feaUirc of a 
normal ventricular system under in¬ 
creased pressure. It had previously 
been referred to in the literature as 
serous meningitis,*' ® pseudoab- 
seess,^ otitic hydrocephalus,^ or iiilra- 
eranial pressure without brain tumor.*’ 

S. 8 

Many authoi-s have attempted to 
implicate dural sinus throm])o.sis as 
the main etiological cause of tliis sjm- 

•From . . 
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’“St. Joseph's Hospital, Far Rockaway, 
N. y. 


drome.^' ® Ray and a.ssociales*° ini¬ 
tially supported this thesis using dural 
sinusography as a diagnostic tech¬ 
nique. Ilowever, reporting on 28 cases 
at the Harvey Cushing Societj’ in 
1955, Ray was able to demonstrate evi¬ 
dence of thrombosis in only 10 of the 
20 sinograms. He concluded that there 
were obviously a high percentage of 
cases in which dural sinus thrombosis 
could not be held responsible. 

Foley*® gathered lOG cases from the 
literature and reviewed 60 cases at his 
own hospital. He .suggested that the 
term “lionign intracranial lijiiertcii- 
sion” be used to describe those oases of 
pscudotumov cerebri in whom no ante¬ 
cedent tranma, infection, or dural 
sinus thrombosis is found. 

Except for the recent article by 
MooreJ® there has been scant report¬ 
ing in the pediatric journals. This 
may be partially explained by the fact 
that this sjmdrome occurs most fre¬ 
quently in the second and fourth dec¬ 
ade of life. 

CASE REPORTS 

Case 1.—B, F., a 6V^-year-old white 
boy, was admitted to jilount Sinai Hos¬ 
pital in Now York City on Nov. 29, 
1954, because of headache, ataxia, and 
vomiting. Some clumsiness and inco¬ 
ordination were noted during the 6 
weeks prior to admission. These .sj’mp- 
toms had hecome considerably worse 
2 days prior to admission. He was 


•141 
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unable to sit in a cliair unsupported, 
began vomiting, and complained of 
headache. 

Physical examination revealed a 
M'ell-developed, ■well-nourished, alert 
lad, in no acute distress. Blood pres¬ 
sure was 110/70 mm. Hg. Respira¬ 
tion, pulse, and temperature were nor¬ 
mal. There was a moderate degree of 
generalized hypotonia and weakness. 
The deep tendon reflexes were nonnal. 
There were no pathologie reflexes. He 
demonstrated an unsteady, staggering 
gait and past pointing with the upper 
extremities. The examination of both 
fundi were normal, although several 
observers felt that some papilledema 
was present. 

The neuroskull roentgenograms, elec¬ 
troencephalogram, pneumoencephalo¬ 
gram, and ventriculogram were nor¬ 
mal. A red and white blood cell count, 
urine analysis, and complement fixa¬ 
tion tests for mumps, eastern equine 
encephalitis, and Japanese t:\TDe B_ en¬ 
cephalitis were normal. The spinal 
fluid examination was normal. 

Bilateral frontal burr holes were 
made under general anesthesia. On 
the left side the brain came right to 
the dura. On the right side a good 
deal of subarachnoid fluid was present, 
which emptied forcefully through the 
incision. 

The patient was discharged 6 flaj's 
after admission. The headache and 
vomiting stopped and the weakness 
and ataxia decreased. It should be 
emphasized that throughout the entire 
illness he was never uncomfortable or 
in any acute distress. 

The patient developed bilateral epi¬ 
demic parotitis one day after dis¬ 
charge. This subsided udthout com¬ 
plication. Two weeks after discharge 
he was as^miptomatic and had a nor¬ 
mal physical and neurological exami¬ 
nation. He is currently in good health 
and shows no neurological sequelae. 

Case 2.—^R. R., a 10-year-old Avhite 
girl, was admitted to the Long Island 
Jewish Hospital, New Hyde Pai’k, 
New York, on Slarch 12, 1955, because 


of a suspected intracranial space-oc- 
cupjfing mass following trauma. Ten 
days prior to admission the patient 
had fallen down a flight of stairs and 
traumatized the right side of her head. 
She had been dazed but not uncon¬ 
scious and began to vomit approxi¬ 
mately one hour after her injury. She 
vomited often during the next 2 to 3 
days and complained of vertigo. Fol¬ 
lowing the accident she became irrita¬ 
ble, apathetic, and complained of re¬ 
current dizziness and headaches. On 
the day of admission she was quite 
alert and did not vomit. She com¬ 
plained of pain in the left ear. There 
was no historj’- of any recent infection 
or illness. 

Physical examination revealed a 
very cooperative, alert girl. Her tem¬ 
perature, pulse, and respiration were 
normal and her blood pressure was 
120/70 mm. Hg. There was a large 
fluctuant subcuticular swelling in the 
right temporoparietal region of the 
skull. Slight nuchal resistance was 
present and there was a questionably 
positive Kernig sign. There were no 
gross wealmesses. The deep tendon 
reflexes were more actii-e in the lower 
limbs than in the upper. No abnormal 
reflexes were present. The right pupil 
Avas slightly larger than the left but 
reacted equally to light and accommo¬ 
dation. There Avere slight nystagmoid 
jex’ks on extreme lateral gaze AA'hich 
Avere unsustained. Bilateral papille¬ 
dema AA-as present and fresh hemor¬ 
rhages Avere noted at the periphery 
of the discs. The A^eins Avere engorged. 

A total Avhite and red cell count, 
urine analysis, Schick and Mantoux 
tests, and slaill x-rays Avere normal. 
ScA-eral pre- and postoperative lumbar 
pimctui’es yielded normal spinal fluid 
AA'hich AA'as sterile. At the first lumbar 
puncture, spinal fluid pressure aa'rs 
500 mm. of AA'ater. The spinal fluid 
pressure subsequently became loAvered 
to 160 mm. of AA’ater, 

Because of recurrent intermittent 
droAvsiness, bilateral burr holes AA’ere 
placed 24 hours after admission. This 
disclosed an excessive accumulation of 
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clear colorless spinal fluid in the sub¬ 
arachnoid space over both hemispheres. 
There was no evidence of a subdural 
hematoma. The postoperative course 
was uneventful and the papilledema 
and hemorrhages were noted to recede. 

She was discharged from the hos¬ 
pital IVIarch 25, 3955, considerably im¬ 
proved and has remained in good 
health. 

Case 3.—S. F., a 5^-year-old white 
boy, was admitted to the Long Island 
Jewish Hospital on Jan. 22, 1956, be¬ 
cause of a casual observation of bi¬ 
lateral papilledema during a routine 
preschool examination. He had com¬ 
plained intermittently of hcadaclies for 
6 months prior to this examination. 
There had been no vomiting or loss of 
appetite. 

The physical and neurological ex¬ 
aminations were completely normal ex¬ 
cept for the eye findings. ^ The optic 
discs showed bilateral papilledema in 
relatively early stages with some exu¬ 
date but no hemorrhages. Routine 
studies, including skull roentgeno¬ 
grams and electroencephalograms, 
were normal. Spinal fluid analj-sis 
was nomal. 

Burr holes were placed in prepara¬ 
tion for a ventriculogram. The brain 
appeared to be under some tension. 
When the dura was opened an c.xccs- 
sivc amount of spinal fluid spurted 
out of the subarachnoid space. It was 
not possible to tap the right ventricle. 
However, air was easily injected into 
the left ventricle and a nomal but 
.small ventricular system was outlined. 
A right myoplastic type of decompres¬ 
sion was done at this time, and the 
postoperative course was uneventful. 
At lumbar puncture, 4 days following 
the operation, an initial spinal fluid 
pressure of 90 mm. of water was 
found. 

One month following admission he 
was asymptomatic and the eye grounds 
improved. His behavior was said to 
have become more relaxed, outgoing, 
playful, and aggressive. The patient 
acquired chicken pox in IMay, 1956. 


During this time he complained of 
severe headaches and a bulge was noted 
at the site of the operation. Five 
months postoperatively, papilledema 
disappeared from the right eye and 
was noted to be diminished in the left. 

Case 4.—D., an 8-year-old white 
girl, was admitted to the Long Island 
Jewish Hospital on Nov. 16, 1956, be¬ 
cause of loss of vision in her left eye 
of weeks’ duration. Four weeks 
prior to admi.ssion the patient reported 
an incidental fall, at which time she 
had struck her head. She had no 
headache, nausea, loss of appetite, or 
vomiting. 

The physical and neurological con¬ 
dition was normal except for the eyes. 
Vision in the left aye was 20/200. A 
5 degree central scotoma and an en¬ 
larged blind spot were noted. There 
was papilledema obscuring the entire 
left disc. The macula was obscured 
by exudates. The vision in her right 
eye was 20/70. Tlie blind spot was 
enlarged and the na.sal margin of the 
optic disc was raised. 

Following admission, bilateral burr 
holes were made. "Wlicn the dura was 
opened the brain bulged and was un¬ 
der increased pressure. There were 
repeated unsuccessful attempts to tap 
each ventricle. A right-sided cerebral 
angiography -was therefore carried out. 
Both anteroposterior and lateral riews 
were normal. A lumbar puncture, 
which was* then performed, revealed 
an initial pressure of 350-400 mm. of 
water. Pneumo-encephalogram, spinal 
fluid culture and analysis were nor¬ 
mal.^ The skull x-rays Avere normal. 
A right-sided myoplastic decompres¬ 
sion was done on Nov. 12, 1956. The 
child did well postope^ativeI}^ On the 
fifth postoperative day, spinal fluid 
pressure was found to he 170 mm. 
The fluid was slightly xanthochromic. 
The spinal fluid analysis was normal, 
except for a protein of 56 mg. The 
xanthochromia and elevated spinal 
fluid protein may have re.sulted from 
unsuccessful ventricular taps. 
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Normal spinal fluid pressure was re¬ 
corded on the eleventh postoperative 
day. Two weeks follomng the opera¬ 
tion, the child stated that her sight 
had improved. Neurological examina¬ 
tion was negative and the area of de¬ 
compression was soft and pulsating. 
Considerabl.v less swelling and edema 
about the macula was noted. The elec¬ 
troencephalogram pre- and postopera- 
tively showed diffuse cerebral dys- 
rh.vthmia. The patient is currently 
as.mnptomatic and shows no abnormal 
c.ve findings. 

C.ASE 5.—R. F., a 10-year-old white 
girl, was admitted to the Long Island 
College Hospital in Brookljm, N. Y., 
on July 22, 1952, because of severe 
headaches, and diplopia of 2 weeks’ 
duration. Blood streaked stools were 
noted on the day pilor to admission. 

Physical examination revealed a 
well-developed, well-nourished girl in 
no acute distress. Her temperature, 
pulse, and respiration were noi’mal. 
Blood pressure was 120/94 mm. Hg. 
A soft round liver edge was palpable 
3 cm. below the costal margin. The 
tip of the spleen was also palpable. 
Paresis of the right external rectus 
muscle was apparent. There were 
scattered hemorrhages in the periphery 
of the left fundus, and moderate bi¬ 
lateral papilledema. 

The white and red cell counts, 
erthrocA-te sedimentation rate, urine 
anal.vsis. nose and throat cultiu-e, 
Schick and ^Hantoux tests (0.1 mg. 
OT), and s])inal fluid anal.vsis were 
normal. Blood, urea, fasting blood 
sugar, total scrum protein, albumin 
and globulin, cholesterol and esters 
and cephalin flocecilation tests were 
normal. The serum bilirubin was 0.63 
mg. per cent, alkaline phosphatase was 
16 Bodansky units, and Bromsulfalein 
retention 11 per cent at 45 minutes. 
Biops.v of the liver showed hemor¬ 
rhages and fibrosis compatible with 
.subacute .vellow atrophy. The electro¬ 
encephalogram was characterized by 
diffuse slow activity, 6-8 cycles per 


second. Roentgenograms of the skull, 
chest, and abdomen were negative. 
Spinal fluid analysis Avas normal. 

Except for an occasional mild head¬ 
ache and nausea the patient was gen¬ 
erally asymptomatic and in good 
.spirits. The papilledema, however, be¬ 
came more intense and there Avas a 
gradual loss of A-ision. PolloAA'ing a 
normal ventriculogram, a subtemporal 
decompression Avas carried out to pro¬ 
tect her Ausion. 

During the Aveeks that folloAved, the 
papilledema subsided, her A'ision Avas 
regamed, and the headaches and 
diplopia disappeared. Six Aveeks after 
admission no abnormalities Avere noted 
on neurological examination. The pa¬ 
tient, hoAvever, later dcA^eloped cir¬ 
rhosis of the liver and siTbsequently 
required splenectomj’' and a shunt 
operation. 

Case 6.—S. P., a 6-year-old white 
bo.A', AA'as seen 6 Aveelcs folloAA'ing a nor¬ 
mal routine examination because of 
headaches and fatigue of 3 Aveeks’ 
duration. He Avas admitted to St. 
Joseph’s Hospital, Far RockaAvay, NeW 
York, and svrbsequently transfei'red 
to the Neitrosurgery Service at the 
Long Island JcAvish Hospital, Ncav 
II.A’de Park, on Jan. f5, 1955. 

Partial paresis of both lateral rectus 
muscles Avas noted. There Avas moder¬ 
ate bilateral papilledema. Peripheral 
visual fields Avere normal. Laboratoiy 
stvidics including total Avhitc and red 
cell counts, urine analysis, serologj" 
tc.st for sAqAhilis, and spinal fluid anal¬ 
ysis Avcrc normal. X-rays of the slnill 
and chest Avere normal. The electro¬ 
encephalogram shoAved diffuse sIoav ac- 
tivit.AV The signs and s.Aunptoms Averc 
suggestive of an unloealized brain 
tumor. HoAvever, a diagnosis of 
chronic serous meningitis AA-as con¬ 
sidered more likely and the patient 
Avas referred home for observation. 

He AA-as readmitted to the hospital 
10 days later, on Jan. 25, 1955. be¬ 
cause of 4-^ papilledema and complete 
paralysis of the right lateral rectus 
muscle. Roentgenograms of the skull 
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at this time revealed slight separation 
of the occipital suture linos. The 
electroencephalogram again revealed 
diffuse slow activity. On Feb. 1, 1955, 
a normal ventriculogram was obtained. 
During the following 2 Avecks, the 
papilledema was noted to recede and 
the paresis of the right rectus muscle 
improved. On IMay 24, 3955, no ab¬ 
normalities were found on neurological 
and ophthalmological examinations. 
The patient has now been observed for 
2 years and has remained symptom 
free. 


intracranial pressure. Cose 3 was, in 
fact, detected during a routine pre- 
school physical examination. 

Laboratory Tests .—Complete blood 
counts, urine analyses, and the viral 
complement fixation studies in Case 1 
Avcrc normal. Spinal fiuid charactor- 
Lstics were normal except for pressure. 
Skull x-rays were all normal except 
in Case 6 whore some suture separation 
was noted. Vciitriculogram.s were nor- 


Table I 


PATIENT 

AGE 

(YR.) 

SEX 

SYMPTOMS 

CLINICAL SIGNS 

MISCELLANEOUS 

ll£AD.\OHE 

VOMITING 

DIPLOPIA 

LOSS OP VISION 

WEAKNESS 

DIZZINESS 

DROWSINESS 

OCULAR PALSY 

PAPILLEDEMA 

RETINAI. JIEMORP.IJ.MJE 

ATAXIA 

INCREASED I.NTBACRANI.VL 

PRESSURE 

ABNORMAL EEO 

SUTURE SEPARATION 

ANTECEDENT TRAUMA 

DURATION OP SYMPTOMS 

PERIOD OP OBSERVATION 
(YEARS) 

No. 1 

(iV- 

il 

XX X 

± XX 


No. 2 

10 

P 

XX XX 

XX X 

X 8 wk. 2 

No. 3 

6% 


X X 

X X 

6% mo. IVj 

Xu. 4 

8 

F 

X 

X X 

X X 6 >vk. IVi 

No. 5 

10 

F 

X XX 

XXX X 

X 8 wk. 6 

Xo. 0 

6 

3il 

X X 

XXX X 

XX 4 wk. 2*/L 


COJtWENT 

Syinytoms and Clinical Signs .— 
Headache of A'arying intensity oc¬ 
curred in 5 cases and Avas the most 
frc(iuout symptom. Vomiting, diplopia, 
loss of A'ision, dizziness, di'0Avsincs.s, 
and Aveakuess occurred Ic.ss frequently. 
Unilateral or bilateral papilledema 
was present in 5 cases; retinal hemor¬ 
rhages were present in 3 cases, and 
ocular palsy in 2. One patient had 
ataxia. 

The most impressive cliTiicnl feature 
of this .sAmdrome, in children, has been 
their general Avell-heing throughoxit 
the disease, in spite of the increased 


mal and tlie ventricles were often de¬ 
scribed as appearing somewhat smaller 
than usual. 

Treatment .—The treatment for this 
syndrome is symptomatic, depending 
principally on the intensity of the 
disease. Some patients rcciuircd .sub¬ 
temporal decompression for I'oliof of 
headaches and, in others, it Avas neces¬ 
sary to prevent blindness. 

DI.SCUSSION 

Tlie etiological agents of pseudo¬ 
tumor cerebri appear to be as diA-ersc 
as they are numerous. Folcy^- classi¬ 
fies this sjmdromo into three main 
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groups: (1) otitic cases in whicli 
dural sinus thrombosis is the probable 
cause of increased pressure; (2) a 
larger group in -which there is no his¬ 
tory of infection or injury, occurring 
almost exclusively in women, rinth a 
peak incidence in the fourth decade; 
and (3) a smaller group in which the 
condition follows an infection or mild 
head injury. 

Effective use of antibiotics should 
prevent the extension of infection from 
the middle ear or mastoid area to the 
dural sinuses. One would therefore 
expect to find that more patients in the 
pediatric age group would fall into 
Group 2 and fewer into Group 3. 

Cases 1 and 5 had illnesses which 
may have been coincident or associated 
with this s.^mdrome. Case 1 developed 
mumps during his recovery period. His 
complement fixation test for mumps 
was negative during his hospital stay. 
Case 3 showed microscopic, pathologic, 
and biochemical evidence of subacute 
yellow atrophy. The onset of sjunp- 
toms in Cases 2 and 4 followed a head 
injury. 

Foley’s report indicates that a slight 
pleoejTosis is not uncommon. How¬ 
ever, repeated spinal fluid analysis on 
our cases failed to show any indica¬ 
tion of acute or chronic inflammatory 
or neoplastic disease. 

The most common causes of in¬ 
creased intracranial pressure are: 
obstruction to the normal circulation 
or absoi^ption of cerebrospinal fluid, a 
space-occupj-ing mass, cerebral edema, 
and right ventricular failure. These 
may be differentiated with specific 
medical and neurosux-gical diagnostic 
techniques. 

It is difficult, howex-ex’, to describe a 
mechanism which can explain the 


presence of increased intracranial pres- 
sui’e u’ith an undistorted ventxacular 
system. There is evidence that the in¬ 
creased pi’essure is due to an intracere¬ 
bral collection of fluid. At opei’ation, 
the brain tissue appeai-s wet and 
swollen. It recedes rapidly as the 
fluid spurts out of the subarachnoid 
space. 

Blindness may appear much eax'lier 
in this condition than in those due to 
cerebral tumor. This maj^ be related 
to a sudden increased intracerebral 
pressui’e. 

The diagnosis of pseudotumor cere¬ 
bri is one made bj^ exclusion. Careful 
studies and pi*olonged follow-up ob¬ 
servations are necessary to exclude 
conditions xvhich may pursue a chronic 
or recurrent course, such as subdural 
hematomas in unusual locations, sub- 
dui’al cysts, or ependjunal tumoi’S. 

The prognosis for this disease is ex¬ 
cellent. All of our patients recovered 
without any tempoi’ax’y or permanent 
sequellae. Zuidema and Cohen® noted, 
in their 20 - 3 ^ear follow-up of cases in 
adults, that after 2 yeai’s it xvas un¬ 
likely for a tumor to ai’ise from one 
of the silent areas of the brain. 

SUMMARY 

Six cases of pseudotumor cerebri are 
I’eported in children. The sjuidrome is 
charactex’ized by headache, x’omiting, 
papiUedenxa, and unexplained in- 
cx-eased intx’aci’anial pressure. The be¬ 
nign nature of this disease is empha¬ 
sized. 
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PEDICULOSIS CAPITIS IN PRESCHOOL AND SCHOOL CHILDREN: 
CONTROL WITH A SHAMPOO CONTAINING GAMMA BENZENE 

HEXACHLORIDE 

John Gardner, M.D., P.A.P.H.A.* 

Long Bhvch, Caeif. 


T he prevalence of pediculosis capi¬ 
tis remains a constant and trouble¬ 
some problem in most communities, 
particulaid 3 ' among school children. 
Kaiser' noted that in Rochester, New 
York, it was the second largest cause 
of absenteeism during the 1944-1945 
scliool .year. Other survej's have found 
its prevalence among school children to 
range from less than 1 per cent to over 
50 per cent.“- ^ 

Unlike the communicable diseases, 
the host does not develop an immunitj’ 
to the eetoparasitic infestations and 
therefore the spread of pediculosis is 
not interrupted bj- the development of 
immunitj’ in affected individuals. 
Hence, its control depends solelj' on 
enforcement of good hygienic practices 
and effective measures to rid infested 
individuals of the parasite. 

Measures for eliminating pediculosis 
infe.stations should quickly destroy 
both lice and nits. Ideallj’", it should 
also be cosmeticallj' acceptable and 
simple and safe to use. With such a 
pediculicide, supervisorj'’ problems 
would be minimized and the success of 
the program greath- enlianced. 

The preparations that are presenth' 
available for the eradieation of pedic- 
uli have several disadvantages. The.se 

•Chief. Division Communicable Disease 
Control. Department of Public Health, Lonp 
Beach. Calif. 


lessen their acceptability and detract 
from the success of a control or eradi¬ 
cation program. These disadvantages 
include: a required contact of up to 
24 hours or more of the pediculicide 
to ensure effectiveness, a turbaned 
towel or other head covering during 
the medication contact period which 
can be embarrassing to the patient, 
unpleasant odors and other cosmetic 
inelegance and, with manj' prepara¬ 
tions, a ehanee of skin irritation or 
sensitization. 

Recentijq a preparation was pre¬ 
sented to us that offered the prospect 
of overcoming these disadvantages. 
This is a shampoo containing, as the 
active agent, gamma benzene hexa- 
chloride, a potent pediculicide and 
scabicide. In this shampoo,^ the 
gamma benzene hexaehloride is solu¬ 
bilized and combined with surface 
active agents. In vitro studies had 
demonstrated the shampoo to be ca¬ 
pable of destrojdng nits within a few 
minutes, presumablj^ because the sur¬ 
face active agent facilitated penetra¬ 
tion of the pediculi and their ova.'* 

jiaterial and method 

Obseiwations were made on 47 chil- 
di'cn, representing the number found 

•Kwell Shampoo, kindly .supplied hy Reed 
& Camrlck, Jersey City, N. J. 
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affected, during routine examinations 
of selected groups of cliildren both bj' 
the school nurse and our Public 
Health Nursing Staff. No Negro pa¬ 
tients were included in this group. 
Of the infested patients, 87.2 per cent 
were female. 

Treatment was applied cither hy the 
nurse or by the parent of the child 
according to the following simple in¬ 
structions: (1) thoroughly wet the 
hair with warm water, (2) apply the 
Kwell Shampoo as with any ordinary 
shampoo, (3) rub lather in vigorously 
for a full 4 minutes, being sure to go 
over the entire hairy area, (4) rinse 
hair thoroughly, (5) rub vigorously 
with a dry towel, and (6) if any nit 
shells remain, remove with a fine tooth 
comb. The following day, the chil¬ 
dren returned for re*cxamiuation. 

RESULTS 

In all eases, a single shampooing 
with the preparation proved effective 
in eomplctelj’ destroying all evidence 
of infestation. No live pediculi or 
nits were observed upon re-examina¬ 
tion of these patients one to five days 
after treatment. 

Prom Table I it can be seen that 
the shampoo was used in a total of 
47 cases with an age distribution of 
1 to 49 year’s. There were 41 cases of 
scalp infestation alone, 1 case of in¬ 


festation of scalp and eyelashes, and 
5 cases of pubic infestations. In all 
these cases, all evidence of live pedic- 
iili was eliminated after the first 
treatment. Additional applications of 
the shampoo were necessary in 8 cases 
to aid in the removal of residual nit 
shells. Tliesc might have been avoided 
with more vigorous shampooing tech¬ 
nique. In Table II, we have shown 


Table II. Patients Shampooed One or. 
More Times 


1 

NUMBER 

1 PER CENT 

One visit 

39 

83.0 

Two visits 

5 

lO.G 

Three visits 

3 

0.4 

Total 

47 

inn.o 


the numl)er of patients who have been 
.shampooed one or more times. Of 
the total group, 39, or 83 per cent, 
were completely clear after one visit, 
5 required a second treatment for re¬ 
moval of nit shells, and 3 required a 
second and third visit. In all, this 
represents a total of 58 separate ap¬ 
plications. 

A noteworthy feature of treatment 
was the ready acceptance of the pro¬ 
cedure, which is no different from a 
conventional hair shampooing. Both 
the mothers and nurses found the 
treatment pleasant and easy to nse. 
No evidence of irritation or otlicr ad¬ 
verse effect was encountered. 


Table I. Age Distkibotion' and Su'e op Infestations 


AGE GROUP 1 TOTAL 

1- 4 10 

5- 9 15 

10-14 5 

15-19 8 

20-24 fi 

25-29 1 

:‘.0-S4 

.15-39 1 

40-44 

45-49 1 


SCALl’ ONLY I .SCALP AND EYELASH | PUBIC | I’ER CENT 


10 

15 

5 

4 


21.3 

31.9 

10.0 

17.0 

12.S 

2.1 

2.1 

2.1 
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DISCUSSION 

A treatment for pediculosis that 
combines “one-shot” effectiveness ivith 
a high degree of patient-acceptance af¬ 
fords an opportunity for control of 
infestation at both the school and 
family levels. An advantage of the 
sliampoo method of treatment is its 
simplicity and acceptabilitj’- to patient 
and family. The method avoids the 
onus of previouslj^ available treat¬ 
ments that stigmatize the patient. 

In Kwell Shampoo, the gamma ben¬ 
zene hexachloride is available in solu¬ 
tion form rather than the previously 
available suspensions. In solution it 
apparentij’ is much more rapidly ef¬ 
fective in its pediculicidal action. In 
addition, the surfactant not only pro¬ 
motes penetration of the active agent 
into the parasite, but it also loosens 
nits from their attachments to the 
hair. Since safety is also an essential 
requisite for an acceptable pediculicide 
it is important to note that gamma 
benzene hexachloride has demon¬ 
strated a remarkable absence of toxic, 
irritative, or sensitizing effects.®’" 


SUMMARY 

Forty-seven children affected with 
pediculosis capitis were treated with 
a shampoo containing 1 per cent 
gamma benzene hexachloride. 

A single shampooing sufSced to 
eradicate infestation with pediculi and 
viable nits in all cases. The effect was 
achieved in a few minutes, the actual 
contact period of about 4 minutes and 
the total procedure taking no more 
time than an average shampoo. 

Nurses and parents who adminis¬ 
tered the treatment reported it was 
both simple and pleasant to use, and 
readilj’’ accepted by the patient. 
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SUPPURATIVE ORCHITIS DUE TO PSEUDOMONAS AERUGINOSA 
E. T. McCartney, M.C., M.B., P.R.C.S., and I. Stewart, M.D. 
Keigiieey, England 


T he organism of “bine pus’* is 
tlie only member of tlie group 
Pseudomonas whieli is patliogcnic to 
man. The others form pigments of 
various colors and are widely dis¬ 
tributed in soil and water. Wilson 
and Lliles** summarize the pathogenic 
effects as follows: . gives rise oc¬ 

casionally to suppurative processes 
and occasionally to generalised infec¬ 
tion. Among the commonest manifesta¬ 
tions arc middle ear suppuration in 
children, destructive lesions of the 
sldn, sometimes described as ecthyma 
gangrenosum, in children and adults, 
and necrotic and ulcerative lesions of 
the alimentary mucosa. The respira¬ 
tory tract, the eye, the joints and the 
kidneys are sometimes affected. 
Wounds are often infected. There is 
also reason to believe that the organ¬ 
ism plays a part in some cases of in¬ 
fantile diarrhoea. Infection may be 
])rimary or secondary and is often 
acute and rapidly fatal.” 

CASE REPORT 

A boy, prematurely born and witli 
a birth weight of 5 pounds 1 ounce, 
was slow to take food and on the tenth 
day, when his weight had dropped to 
4 pounds 7 ounces, began to vomit. A 
tense tender swelling was found in the 
right groin. No testicle was felt in 
the right side of the scrotum. A tenta- 
tive d iagnosis of an obstnictcd in- 

Froni the Victoria Hospital, Keighley, 
England. 


guinal hernia was made and operation 
was carried out under nitrous oxide 
and oxygen anesthesia, reinforced by 
a local anesthetic. The right inguinal 
canal was opened and a swollen and 
engorged testicle was found. No tor¬ 
sion conld be demonstrated. The peri¬ 
toneum was opened at the internal 



Fig. 1.—^Tlic abscess is seen to the left and 
the body of the teatva to the right. 


ring. The bowel observed was normal 
but a small quantity of blood-stained 
viscid fluid oozed out. The testis and 
cord were excised. 

Two days after operation the child 
had a brief attack of diarrlica and re¬ 
covered spontaneously in about 24 
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hours. Otherwise convalescence was 
uneventful. 

Pathologii and Bacteriolofiy .—The 
cut surface of tlic hod.y of the testis 
sliowed a crescent-shaped zone of blu¬ 
ish green pus lying posteriorly and ex¬ 
tending to both poles, its center being 
1 cm. thick. In its concavit 3 ^ laj* the 
hod.v of tlie testis, lobulated on its 
posterior margin, the line of junction 
sliowing a thin zone of hemorrhage. 

Histological section showed the pur¬ 
ulent zone to be a solid mass of pol.v- 
morphonuclear leukoej-tes. The liodi" 
of the testis showed tubules in the 
embrvonic state with occasional pa- 
tenc^^ The hemorrhagic zone w^as 
parth" of fibrin in contact with the pus 
and parth- of granulation tissue in 
contact with tlie tubules. The absce.ss 
was eompletelj' within the tunica 
albuginea. 

Cultures from the viscid peritoneal 
fluid and from the abscess each gave a 
pure growth of Ps. aeruginosa. Cul¬ 
ture of tlie stools during tlie bout of 
diarrhea gave a predominant growth 
of the same organism. 

DISCUSSION 

With the assistance of the librarian 
of a large reference librarj', we have 
been able to discover onh* one similar 
case in the literature. LonghP de¬ 
scribes a hoj- of 12 j’-ears of age who 
was admitted to a hospital with a his- 
torv of testicular .swelling for 4 weeks. 
When examined the swelling was the 
size of a hen’s egg and adhered to 
the scrotal wall. Xo distinction could 
he made between the cpididj'inis and 
the te.stis. The patient was in high 
fever and suffering great pain. There 
was no urethral discharge and no in¬ 
volvement of the prostate or ve.siculae. 

Treatment with penicillin was in¬ 
effective. The scrotal skin reddened 
and broke down extruding a fungating 
mass. Cultures of the initial di.s- 
charge gave a pure growth of Ps. aeru¬ 


ginosa. Pain steadilj" diminished. 
Bi.smuth salicjdate was then employed 
without effect and then streptomj'cin; 
finallj’- .sulfadiazine was given for a 
month. Meantime the mass steadil.v 
diminished to form a dense scar. 

Wassermann and Kahn reactions 
were negative. Films of the discharge 
were negative for tubercle bacillus and 
guinea pig inoculation of the discharge 
gave no reaction. Dark ground exam¬ 
ination of the discharge showed no 
treponemata and films of the urethral 
secretion and discharged showed no 
gonococci. Ps. aeruginosa- was re¬ 
covered repeatedl.v from the discharge 
and also from the urine. 

Agglutination reactions between the 
patient’s serum and .suspensions of the 
infecting organism showed agglutina¬ 
tion to Yios whereas controls showed 
agglutination to Vi- Injection of 
killed suspension into controls gave no 
reaction but provoked a violent re¬ 
action in the patient. 

Histological section of the lesion 
showed nonspecific granulation tissue 
with numerous gram-negative I'od- 
shaped organi.sms. Xo evidence of 
.s.vphilis or tuberculosis was found, al¬ 
though for a considerable time the 
lesion was believed to be a specific 
granuloma. 

There .seems no doubt at all that 
Longhi’s case was a primarv infection 
In-^ Ps. aeruginosa and the apiicarancc 
of the organism in the urine indicates 
a transient bacteremia just as, in our 
case, the presence of the organism in 
the absce.ss, peritoneal discharge, and 
stools, is presumptive evidence of bac¬ 
teremia. 

According to Kerb.v,^ bacteremia in 
children is a rare disorder and he was 
onl.v able to accept -39 cases in the 
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literature. Geppert niicl others' 
claimed that infections had hcconie 
more frequent and of graver character 
as a result of the widCvSprcad and in¬ 
discriminate use of antilnoties and de¬ 
scribe 8 cases of destructive lesions of 
the shin, bowel, and rcspiratoiy tract 
in which 3 patients died. In our case 
there was no record of the mother 
having received antibiotics. 

The source of the infection in our 
ease was not known. It may have 
originated in the umbilical cord or 
have been acquired by ingestion. Ac¬ 
cording to Ocklitz and Schmidt,^ the 
organism may even be present in the 
intestine of the fetus before birth. The 
stage of the gi*anulat\on tissue was 
consistent with infection having oc¬ 
curred at about the time of birth. 


SUMMARY 

A ease of suppurative orchitis due 
to Ps. aentffinosa in a child of 10 days 
of age is described in wliich there was 
presumptive evidence of hactcrcmia. 
Operative excision was followed by re¬ 
covery. 

Wc are indebted to Mr. Adrian “Wilson 
for the photograph. 
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BRITISH-AMERICAN PEDIATRICS AND CHILD CARE; GENERAL 
PRACTITIONERS, CONSULTING AND PRACTICING PEDIATRICIANS; 

PEDIATRIC EDUCATION 

L,t;titia M. Bruce, M.B., Ch.B., and Wilburt C. Davison, M.D. 

Durham, N. C. 


U NTIL 1911, when the Lloyd 
George medical panel law was en¬ 
acted in England, British and Ameri¬ 
can pediatric practice and child care 
were quite similar.^ There were very 
few pediatricians in either country, 
and they were solo consultants con¬ 
nected with charity hospitals, who also 
saw private pediatric patients referred 
to them by general practitioners for 
diagnosis and advice. The treatment 
usually was carried out by the general 
practitioners, and only rarely by the 
pediatricians. None of the British or 
American pediatricians of this pre- 
1911 era accepted children for con¬ 
tinuous routine care and supeiwision 
which wqs provided, if at all, by the 
general practitioners and Health, Wel¬ 
fare and Distnet Nurses and Visitors, 
Child Health OfScers, Health and Wel¬ 
fare Centers," School Clinics,^ nurses 
qualified as midwives (SCM), and 
later b.v the home care, premature 
nurses, such as those trained by Dr. 
V. IMaiy Crosse'* in Birmingliam. As 
a matter of fact, mothers, general 
pi-actitioners, and consulting pediatri¬ 
cians did not consider routine child 
care necessary. Some still are of that 
opinion. 

The private consultation work of 
this period developed because general 
practitioners referred children to pedi- 

From the Department of Pediatrics. Duke 
University Medical Center. 


atricians for the chief and often the 
onlj’’ reason that they were children 
and growing, developing human be¬ 
ings with their own specific prob¬ 
lems**’ ^ which were difficult to under¬ 
stand, and not micro-adults** or minia¬ 
ture men or women, just as every phy¬ 
sician now refers dogs to veterinarians 
because they are different animals. 
Later, consultations changed to a 
“disease” basis—thus a general prac¬ 
titioner wo'uld refer children to a pedi¬ 
atrician Muth a special knowledge of 
diabetes, epilepsy, cardiac disease, 
etc.,’' a custom which many of us de¬ 
plore, because pediatries is the last 
stronghold of the general point of view 
in medicine.® Other specialties, and 
even general practice, have their splin¬ 
ter subspecialties. 

EVOLUTION OF AMERICAN PEDIATRICS 

About 1911, some American consult¬ 
ing pediatricians began to provide rou¬ 
tine care for children, like that of 
general practitioners, as a secondly 
activity, in addition to their consulta¬ 
tion practice, e.g., Fife and Sinclair 
ill Philadelphia, and Saunders, Zahoi’- 
sky, and Tuttle in St. Louis, among 
othei-s.’ This trend was gradually ris¬ 
ing before World War I, but spread 
more widely after it. Perhaps part of 
the impetus was the experience with 
French puericulture gained bj’ the 
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younger consulting pediatricians sent 
to France during World War I by the 
American Red Cross to help ivith the 
care of the French War Orphans. 
Several other factors are also respon« 
sible for this change in American pedi¬ 
atrics from solo consultations to child¬ 
care practice. For example, some con¬ 
sulting pediatricians recognized the 
need, demand, and marhet for S3'stem- 
atic, periodic supervised child care 
and made this field their pnmary oc¬ 
cupation, rather than a side line. J. 
H. !RIason Knox was one of the leaders 
in changing pediatrics from the diag¬ 
nosis of the diseases and the care of 
sick children to 'what we know now 
as cliild care. He let it be known, 
early in his years of practice, that he 
would bo glad to sec well children for 
general health supervision. The idea 
of inviting visits from healthy children 
and charging for them was then so 
unortliodox as to bo considered un¬ 
ethical, and the legend persists that 
there was outspoken professional senti¬ 
ment against it.® Lucas in San Fran¬ 
cisco, Royster in Norfolk, and others 
commenced seeing children from birth 
to the age of 2 or 3 years at frequent 
intervals, with advice to the mothers 
about feeding habits, growth, develop- 
mfjut, inoculations, and so forth, some¬ 
times for a monthly or annual fee. 

“ W ell-baby’^ conferences were 
started before World War I and the 
“summer round-up*’ for children en¬ 
tering school was soon extended 
throughout the entire period of child¬ 
hood.®^ The pediatricians early recog¬ 
nized that the environment is a potent 
influence on the life and welfare of 
the individual and thej’ sought those 
elements in the environment •which 
could be modified favorably, e.g., milk 


supply, school dcslvs and lighting, poi¬ 
son sources, causes of accidents, etc., 
in order to avoid placing the indi¬ 
vidual at a disadvantage so far as 
health was concerned.**** 

Tliis trend has been so marked that 
the erroneous view sometimes is ex¬ 
pressed that the practicing pediatri¬ 
cian is the only person who can give 
the child the professional care and ad¬ 
vice he needs in sicloicss and in health 
as lie travels the confusing path of 
groudli and unfolding personality, on 
the ground that only a pediatrician 
know’s children from birth throughout 
adolescence, and his concept of his 
responsibilities has broadened to in¬ 
clude emotional and social reactions. 
Moreover, because of the intimate re¬ 
lationship of the practicing pediatri¬ 
cian with the parents, he has become 
in manj’ instances quite logically the 
famity health counselor. As a result, 
the United States may soon have a new 
tj'pe of familj’ doctor, w’ho does everj'- 
thiug except obstetrics. Such doctors 
usually do not treat the adults in the 
famity but know' sufficient medicine to 
refer them to general practitioners or 
specialists. Because of their pediatric 
training in preventive medicine, they 
also are among the most active leaders 
in community health and school re¬ 
sponsibilities.® Mail}’- who are expert 
in ministering to adults are rarely by 
interest, training, or temperament 
adept in handling the problems of 
childhood.® Some American mothers 
saj’' that the difference betw'cen "visits 
by a general practitioner and a pedia¬ 
trician is that the former examines 
only the complaint area and is solely 
interested in ill patients while a pedia¬ 
trician studies the whole child and 
■w’ants to licep him healthy. Another 
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American argument in favor of child 
care by a practicing pediatrician is 
that liy liaving a smaller field he prob¬ 
ably has a wider knowledge of chil¬ 
dren than the family physician who 
must keep up with the care of patients 
from birth to old age. If a child has 
a complicated illness, however, the 
practicing pediatrician refers the pa¬ 
tient to a hospital, because diagnostic 
facilities arc available there. In Brit¬ 
ain the same seriuencc holds, except 
that it is not a specialist who sees the 
child in the first instance, but the 
familj^ doctor. 

This movement snowballed before 
the pediatric academicians recognized 
it and shifted the type of training to 
meet the .demand. For example, in 
1926 Lucas wrote to one of us, living 
in the Hopkins ivory tower, for a 
pediatric resident to share his growing 
load of routine child care. The resi¬ 
dent who accepted this appointment, 
like all residents of his generation, 
had been trained to diagnose and treat 
the ills of children, and was frustrated 
by seeing the same well children eveiy 
month or two. Some pediatric de¬ 
partments still ignore the need for 
training in routine child care. The 
demand for this service continued, 
however, and the number of pediatri¬ 
cians mushroomed. 

Very soon, the American mothers 
realized the benefit of this complete, 
continuing, comprehensive, and total 
child care, health supervision, and 
psychological, social, and vocational 
rehabilitation."' They are so con¬ 
vinced of the value of well-baby care 
that attempts to discontinue such ap- 
liointmcnts during the wartime short¬ 
age of doctoi's led immediately to such 
pre.s.sure that they had to be re.sumed. 


Many mothers displa 3 'ed ingenuity or 
adopted the subterfuge of having a 
“sick habj^” to obtain appointments. 
Once in the doctor’s office, they man¬ 
aged to obtain a ‘ ‘ well-bab.v checkup. ’ ’ 
Although well-bab^' care is now part 
of the American wa.v of life, well-child 
care is being neglected. Onl.v 14 per 
cent of the patients in the average 
pediatrician’s practice are over 6 j’ears 
of age."'* 

Another factor in this trend from 
general practice is the American Spe¬ 
cialty Boards, which Avere originally 
established to protect the public 
against self-acclaimed and often un¬ 
trained specialists, but which have now 
acquired such prestige and have be¬ 
come so attractiA'e, especially’' to I’ecent 
graduates, that the.y have done more 
harm than good by’’ depleting the sup¬ 
ply of general practitionei’s, and by 
making the specialists and the public 
believe that .specialists are exalted be¬ 
ings, a cult largely started by the 
surgeons though the other specialties 
are becoming increasingly’ guilty’. As 
a result, many mothei’s belicA’c that 
only’ a specialist is i-eliable and they 
lose confidence in their family’ doctor 
because he is not a specialist, and 
transfer to a practicing pediatrician, 
mainly because he is a specialist.’" 

The American general practitioneis, 
on the other hand, either did not rec¬ 
ognize this development or Avere not 
interested in it. They’ actually’ has¬ 
tened the transition of routine child 
care from the family’ doctor to the 
practicing pediatrician, because some 
of them, British as Avell as American, 
are not fond of babie.s, and in fact arc 
sometimes afraid of them. Lack of 
experience in a .sub,iect causes dislike 
of that .sub.icet. Some family’ doctors 
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feel insecure in giving routine child 
care because they liave been too busy 
to follow the pediatric literature. In 
those cases, the general practitioners 
or obstetricians suggest to the ex¬ 
pectant mother that she engage a prac¬ 
ticing pediatrician. Even without be¬ 
ing referred by physicians, man}' 
women make such arrangements on 
tlie advice of other mothers, particu¬ 
larly those who have read the lay 
medical journals, e.g., Time and the 
I^cadcr^a Vigoit. This movement also 
was given impetus by the White House 
Conferences on Child Health, espe¬ 
cially by President Hoover’s 1931 
Children’s Charter* and b}’ the Emer¬ 
gency Jratcrnal and Tnfanc}* Cave 
(EMTC) pi*ogram established by the 
U.S Children’s Bureau in 1943 dur¬ 
ing World War TI. Before EMTC, 
many parents did now Imow that a 
pediatrician was not a foot doctor." 

Another factor in incroa.sing the 
number of pediatricians at the expense 
of the general practitioners, whlcli has 
not been sufficiently emphasized, is 
that after the Second World and Ko¬ 
rean Wars, the United States gave 
every military physician sufficient 
money to return to hospitals and med¬ 
ical schools for retraining. Practically 
all of them used this “GT money” to 
become specialists. For example, 40 
per cent of the Duke graduates before 
the war entered general practice and 
within five years after the war only 
7.7 per cent. 

As a result of some or all of the.se 
factors, American pediatrics, at pres- 

•Prosiilent Hoover’s White Hoij.sp Confer¬ 
ence on C1»1K1 Health ond Protection. "recoK- 
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ent, consists of a few consulting pedia¬ 
tricians attached to hospitals and uni¬ 
versity clinics as members of a con¬ 
sulting team, usually on full-time sala¬ 
ries as in Britain, and a rapidly grow¬ 
ing number of practicing pediatricians 
wdio, with rare exceptions, specialize 
in the care of children up to a cer¬ 
tain age, and whose major activity 
is the maintenance of child health and 
the prevention of diseases.“ Almost 
every community of 15,000 or over in 
the United States now has a pedia¬ 
trician. In North Carolina, the num¬ 
ber of pediatricians lias grown from 
11 to 131 in twenty-five years; some 
tomis in whicli a pediatrician could 
not make a living a few years ago now 
have four ehild-licalth practitionons 
w’ho arc so busy that they have asked 
Duke University ^ledical Center for 
one or two more. The number of 
thc.se new practicing pediatricians in 
the United States has grouii to the 
present 5,981, who have been certified 
by the American Board of Pediatries.^® 
Of the 218,061 American medical 
school graduates, 6,567 limit them¬ 
selves to pediatrics and 2,156 practice 
part-time pediatric s—a total of 
8,723.*® To bring this large group to¬ 
gether, the American Academy of pe¬ 
diatrics was organized in 1930, and 
now has around 4,500 members in the 
United States.*® In 1946-1947, 11 per 
cent of American children received 
medical care exclusively from pedia¬ 
tricians." In 1948, the health care of 
50 per cent of American children was 
fully or partially RUi)erviscd by jiodi- 
atriciaiis in private offices, clinics, or 
through social agencies. Now tlie per¬ 
centage is iipproximately 65.*® 

Actually, but unfortunately, in ad¬ 
dition to tbo original British-Ameriean 
consulting pediatrician attached to a 
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teaching clinic or hospital, and the 
practicing pediatrician who is a child¬ 
care specialist and familj^ counselor, 
a third variety of pediatrician has 
arisen with a huge office, innumerable 
cubicles, dozens of nurses and secre¬ 
taries. He provides excellent child 
care but on a completely impersonal, 
commercial, and “production line” ba¬ 
sis. Many of them purposely build 
their examining cubicles so small that 
the mothers cannot get in and delay 
tlie procedures by asking questions. 
They later give these mothers an op¬ 
portunity for brief questions, with or 
without a fee, by setting aside certain 
hours during the day for telephone 
calls. This is carrying efficiency too 
far, and taking all of the humanity 
out of pediatries. Perhaps the moth¬ 
ers eventually will resent this treat¬ 
ment and return to general practition¬ 
ers for the health care of their chil¬ 
dren. 

child care by general practitioners 

It is physically, numerically, and 
financially impossible for the supply 
of practicing pediatricians, large 
though it seems in this country, to 
provide child care for all of the pres¬ 
ent forty-seven million children scat¬ 
tered throughout the United States— 
over 5,000 children per pediati’ician. 
With four million American babies be¬ 
ing born each year,^^ the child health 
problem is grov’ing faster than the 
rapid increase of pediatricians. Fur¬ 
thermore, in spite of the rise of pediat¬ 
rics, many American parents still de¬ 
sire a family doctor, or family health 
coordinator. Unfortunately, from the 
end of World War II to the present, 
the number of general practitioners 
has been depleted by death with very 


few young replacements. Fortunately, 
however, among the most recent Amer¬ 
ican graduates, the percentage going 
into general practice is increasing, 
possibly because the specialties are be¬ 
coming crowded. It is hoped that these 
youngsters will practice pediatrics and 
geriatrics. There is no reason, in spite 
of previous quotations to the contrary, 
why a family doctor cannot supply 
routine care of children, as well as of 
adults. There are still 60,000 Ameri¬ 
can general practitioners with a genu¬ 
ine interest in children,^^ a quality 
which is essential to good child care. 
Some of these family doctors had been 
graduated prior to 1930, when there 
was limited pediatric training in med¬ 
ical schools or in internships, but they 
have kept up -with the growing mass 
of pediatric material, and liave at¬ 
tended postgraduate courses in the 
new and preventive aspects, of child 
care, such as that at the Southern 
Pediatric Seminar at Saluda, N. C., 
and those organized by the American 
Academies of General Practice and 
Pediatrics, and the Harvard, Wash¬ 
ington, Duke, and other medical 
schools. 

The general practitioners who have 
been trained since 1930 have had bet¬ 
ter, but still inadequate, medical 
school and hospital instruction in pe¬ 
diatrics, but many of them have con¬ 
tinued their pediatric interest through 
refre.sher courses. There is no need 
for pediatricians in the localities in 
which these familj^ doctors practice 
because they do everjdhing a pedia¬ 
trician can do. In many instances 
they do a better job of child care be¬ 
cause they treat all members of the 
family. These localities are slowly in¬ 
creasing, thanks to better pediatric in¬ 
struction in medical schools, more time 
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allotted to the children’s outpatient 
departments and well-baby clinics in 
rotating internships, and, last but not 
least, the excellent postgraduate pro¬ 
grams. Instead of the usual query: 
“Is the general practitioner 
doomed?”^*’ some believe that the 
pediatricians in the United States are 
destined to be crowded out by the 
general practitioners who like children 
and who have kept up to date.'^ 

STATUS OF BRITISH PEDIATRICS 

Most membei's of the British medi¬ 
cal profession still believe that child 
cai’e should be only in the hands of 
the general practitioners and that 
pediatricians should only be con¬ 
sultants attached to hospitals. The 
prevailing British view of child care 
has been summari 2 ed by the late Sir 
James Spence®: “First and foremost 
it would become fully accepted that 
the intelligent care of children re¬ 
quires one doctor for the whole family 
—requires in fact a family doctor. 
This loads us naturally to reject the 
view, which is growing in the U.S., 
that the home care of children should 
ho in the hands of separate paediatric 
practitioners. We feel that such a de¬ 
velopment would not be in the best 
interests of family life and domiciliarj' 
practice in Britain.” 

When the National Health Act was 
passed, British private pediatric con¬ 
sultation practice almost disappeared, 
and the British pediatricians usually 
see only the patients referred to the 
hospitals to which they are attached. 
Some British pediatricians, however, 
still have private practice in addition 
to their salaried National Health ap¬ 
pointments, and they are consulted by 
the family doctor and the parents in 


case of difficulty.’® The British pedia¬ 
trician’s private practice is a part- 
time occupation, is mostly consultant, 
and involves much less day-to-day doc¬ 
toring of individual children, much 
less telephoning, little night work, and 
little care of healthy children.’® In 
most British towns it is difficult for a 
pediatrician to make a living solely 
from private pediatrics,’® in contrast 
to the American practicing pediatri¬ 
cian, who makes a reasonably comfort- 
al)le income. 

Everyone in Britain is entitled to 
free care under the National Health 
Service, but there are still some moth¬ 
ers who do not like sitting in hospital 
waiting rooms, and can afford not to; 
others who w'ant to be sure they will 
see the pediatrician and not one of 
his junior assistants; and some w'ho 
desire a more leisurely consultation 
than they get in a clinic with the doc¬ 
tors working under pressure.* There 
are also parents wiiose children suffer 
from recurrent upper respiratorj* tract 
infections, enuresis, and other long- 
.standing problems, and who w'ant 
special attention. The very worried 
parents of children who steal or show’ 
some other severe and perhaps cm- 
ban*a&sing behavior disorder often seek 
private advice.’® In addition, there 
arc in Great Britain some mothers, 
mostly from the United States, wiio 
want a pediatrician to follow their 
babies from birth through adolescence 
because they cannot distinguish be- 
tw’een a British general practitioner 
who is interested in routine child care 
and those w’ho have little or no de.sire 
to supervise healthy children. If tliese 

•Private Health Insurance, similar to 
American Blue Cross and Blue Shield plans 
to provide medical and nursing expenses for 
those who prefer private care to the Na¬ 
tional Health Ser\'Ice. is expanding In Britain 
at an annual rate of 30.000 new sub.scribers ” 
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mothers inquire of the British con¬ 
sulting pediatrician who is always at¬ 
tached to a hospital, however, they 
are usually referred to a general prac¬ 
titioner who is known to he interested 
in children, and, once they understand 
the arrangement, these American 
mothers seem to like it very much. 
This doctor also will look after the 
whole family and will certainly con¬ 
sult the hospital pediatrician if he is 
worried. There is, of course, the other 
side of the problem: British mothers 
in the United States. For example, a 
very intelligent English woman who 
married and went to Chicago found it 
dilBeult to get the help she needed. 
When the whole family was ill she had 
trouble in finding a family doctor to 
visit her sick child as well as the other 
meraliers of the family.-" 

Another important difference be¬ 
tween British and American medicine, 
and no one loiows which is preferable, 
is the strictly limited British oppor¬ 
tunity for specialization; a pediatri¬ 
cian, no matter how well trained, can¬ 
not, or at any rate does not, set him- 
.self up as a pediatric consultant until 
there is a hospital vacancy. His only 
alternative under the National Health 
Service is to become an assistant to 
some established general practitioner 
on a one- or two-j^ear contract without 
any assurance of being made a part¬ 
ner. Perhaps if additional financial 
efficiency awards were given to trained 
pediatricians who are in general prac¬ 
tice, the discontent of these men would 
be reduced and the general care of 
well and sick children in Britain 
would be improved. These doctors 
could devote their time chiefl.v to the 
cai'c of children but also be available 
for diseases in the older age groups so 
that they would in effect be family 


doctors with a special knowledge of 
children. The “unemployed regis¬ 
trar’’ problem may in this way be a 
source of strength in the future if it 
is handled .sympathetically from the 
financial point of view. Apart from 
combining the advantages of the fam¬ 
ily doctor with a better knowledge of 
child-health care, the educational 
value of such people .spread through¬ 
out the community cannot be ig¬ 
nored."’ It also would be interesting 
for .some enterprising British pedia¬ 
trician to try the American tjqie of 
private child-care practice without 
any subsidj^ of salary from the govern¬ 
ment. 

The status of a British general prac¬ 
titioner also is “frozen,’’"" a situation 
which has grown worse since the Brit¬ 
ish nationalized their health services 
in 1948. A family doctor who ac¬ 
quires training as a specialist must 
wait for someone to die and vacate 
one of the limited number of hospital 
appointments so that he and many 
others can apply. 

DISCUSSION 

Both in Britain and in the United 
States, the re.sponsibility for child 
care should be in the hands of one in¬ 
dividual, the family doctor in Britain 
and the general practitioner or prac¬ 
ticing pediatrician in this country. 
The chief argument for child care by 
the practicing pediatrician is that he 
can provide complete care himself, 
while the general practitioner is ham¬ 
pered, as Spence" recognized, because 
“a great number of authorities, insti¬ 
tutions, agencies, societies and profc.s- 
sions share in arranging the health 
and welfare of children. There 
are so many of these agencies that 



BRUCE AND DAVISON: BRITISH-AMERICAN PEDIATRICS 


461 


they often are at a loss to Imow how 
to bring their aids and encouragements 
at the right time to the families which 
need them.” Under the Britisli pro¬ 
gram, “the child-welfare center re¬ 
mains the chief agency for advising 
mothers about the care and feeding of 
their children in health.®* Some of the 
mothers also go to the center for ad¬ 
vice on minor illnesses in their chil¬ 
dren. An analy.sis of attendances at 
welfare centers showed, however, that 
“one third of the infants did not at¬ 
tend; one third attended occasionally; 
and only one third attended regularly 
for all or some part of the year.”® 
Most Americans believe that a com¬ 
promise between the Briti.sh and 
Amoi’ican systems is preferable to 
either extreme, i.e., child care should 
be in the hands of general practition¬ 
ers if, and only if, they have an in¬ 
terest in and knowledge of child care, 
but that if no such family doctor is 
available, child care should he in the 
hands of practicing pediatricians 
trained to provide this skill, and that 
under this “complementary” pro¬ 
gram, the health of children is hotter 
and the morbidity and mortality rates 
are lower, 

PEDIATRIC EDUCATION 
The most important factor in Brit¬ 
ish, American, or any other system 
of child care is the adequate training 
of general practitioners, and apprecia¬ 
tion by students of the value to tlie 
community of well-trained and inter¬ 
ested family doctors. In spite of the 
trend in America toward greater num- 
hcre of practicing pediatricians, nincli 
child care, in the United States as well 
as in Britain, as previously men¬ 
tioned, must still he provided hy fam¬ 


ily doctors; therefore the medical 
schools must increase their efforts to 
provide them with a sound training 
in this field. In order that medical 
school faculties and hospital staffs may 
furnish adequate undergraduate and 
postgraduate training so that general 
practitioners and practicing pediatri¬ 
cians can supply the best type of child 
care, they should be alert to tlie best 
interests of children and to the desires 
of the mothers. The task is easier if 
these interests and desires coincide, as 
they usually do. For example, moth- 
el's liave always wanted to room with 
their hospitalized children, and wc 
are just now learning that rooming- 
in is beneficial for ill children® as well 
as for the newborn,®® and that our 
former strict visiting rules and nurs¬ 
eries for the newborn®* are harmful. 

Most teachers of pediatrics arc 
agi*eed that all medical students should 
have some experience, preferably early 
in their course, with children and fam¬ 
ilies in a normal environment, namel}*, 
tlieir homes. Tins experience was lost 
when “outside obstetrics” was aban¬ 
doned.®® Some medical schools are as¬ 
signing students to families as ad- 
vLsoi-s, and others, with the lielp of 
the British College of General Prac¬ 
titioners®® and the American Academy 
of General Practice, are stimulating 
interest in family practice and child- 
family relationships by preceptorships 
with outstanding general practition- 
er.s.®‘ A few schools arc experiment¬ 
ing with courses in General Practice.®® 
The chief aim of an undergraduate 
pediatric teaching program should be 
to “sell” child care, i.e., to simplify 
the subject so that vStudents will like 
infants and children instead of being 
confused hy being crammed with data 
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about grow^li, development, numerous 
infant feeding mixtures, and rare 
diseases. They should be taught to 
recognize the more common illnesses 
in the outpatient department rather 
than listen to learned discussions on 
the usual collection of rarities in the 
pediatric wards, which are of such 
great interest to the professors. Tlie 
pediatric curriculum must also pro¬ 
vide training in preventive pediatries 
and routine child care. 

In Britain, although several univer¬ 
sity pediatric chairs cany the title of 
Professor of Child Health, and some 
of the consulting pediatricians have 
diplomas in Child Health (D.C.H.), 
the emphasis in pediatric graduate 
training (residencies and registrar- 
ships) is entirely on pediatrics as a 
consultative specialty. In the United 
States, although the first pediatric de¬ 
partment for the prevention of disease 
was established in 1914 in Phila¬ 
delphia bj' the late Howard Childs 
Carpenter, who devoted most of his 
life and efforts to the development of 
child-health care,^® much of the pediat¬ 
ric graduate training (residencies) 
also is in diagnosis and treatment. 
Some American practicing pediatri¬ 
cians are still fi-ustrated, discontented, 
and intellectually bored,®’ because as 
residents they saw only the interesting 
clinical material and rare eases in the 
wards of a large hospital and are now 
dissatisfied bj- not seeing similar pa¬ 
tients in their practice. To remedy 
this situation, which was first recog¬ 
nized in 1926, as previously men¬ 
tioned, the Duke pediatric residencj', 
which was started in 1930, emphasized 
outpatient, well-baby, and school-clinic 
experience. Few American pediatric 
exresidents are dis.satisfied with the 


type of practice they are having, 
which is 75 per cent preventive pediat¬ 
rics, if their residencies have stressed 
outpatient t e a c h i n g,^^ well-baby, 
school, and special clinics, afSliation 
with neighboring special and general 
hospitals, training schools for retarded 
children,® and, last but not least, home 
care preceptorships and pediatric of¬ 
fice apprenticeships,-®’ even if only 
for a week or two. House A’isits en¬ 
able the general or pediatric practi¬ 
tioner to perform better his increas¬ 
ingly exacting duty of child guidance. 
In the home he can tell whether the 
mother is a neat and orderly perfection¬ 
ist (perish the thought!); or whether 
she is so sloppj^ as to pile an electric 
hotplate on a ’phone book by the ba¬ 
by’s bed to boil some water when he 
has croup (perish the baby!) or 
whether daddy reads the paper or 
watches television while the doctor 
examines his sick child ; or, per contra, 
whether daddy is the bossy, interfer¬ 
ing t3’^pe. This a pediatric consultant 
cannot do.®^ Too often pediatric hos¬ 
pital training has equipped the resi¬ 
dents only for the care of seriously 
sick infants and children—“that vi¬ 
tally important 10 per cent’’—and for 
certain types of research, but not for 
the care of the run-of-the-mill well 
babies, nor of those Avith snifSy noses, 
bronchitis, “strep’’ throat, otitis, diar¬ 
rhea, measles, eczema, “colic,” etc., 
who should never see the inside of a 
hospital, and who comprise the great 
majoritj'- of private patients.®® 

The training of two tj’pes of Ameri¬ 
can pediatricians has also been .sug¬ 
gested; (1) a practicing pediatrician 

whose interest and emphasis in life are 
centered on the routine care of chil¬ 
dren, and who is trained primarily in 
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the physical, emotional, and i)sycholog- 
ieal aspects of preventive pediatrics 
so that he can recognize and treat 
minor phj'sical and mental illnesses 
which constitute the hulk of pediatric 
practice, and (2) subspecialists or 
superspecialists, with their focus on 
an organ, e.g., the heart, or on special 
conditions, suck as allergj’, dermatol¬ 
ogy, hematology, pediatrics of the neo¬ 
natal period, neurology, etc., and who 
arc primarily interested in the more 
rare or unusual conditions.“^ 

Perhaps the most neglected field of 
pediatric education is that of refresher 
courses for general practitioners. As 
Spence’ has shown, the difficulties and 
uncertainties about the nature and 
type of acute illness in infancy de¬ 
mand from the family doctor a high 
level of diagnostic skill and thera¬ 
peutic experience for which ho re¬ 
quires special undergraduate and post¬ 
graduate training and without which 
the quality of medical care will he 
inadequate. The advance of knowl¬ 
edge about disease in eliildliood has 
been so rapid in recent years, and is 
continuing at such a rate, that regular 
postgraduate teaching of family doc¬ 
tors has become a great responsibility 
of the universities.® Unfortunately, 
some of the medical school pediatric 
faculties do not know the type of post¬ 
graduate training which a general 
practitioner needs or desires. Equally 
important is the failure of some fam¬ 
ily doctors to realize that they need 
refresher courses. However, tlie Brit¬ 
ish College of General Practitionei’s”*’ 
and the American Academy of Gen¬ 
eral Practice are cooperating with the 
medical schools and teaching hospitals 
so that the content of the postgraduate 
training i.s more nearly meeting the 
situation. 


Both British and American medical 
educators must also solve the following 
problems: (1) liow to teach under¬ 
graduate medical students and post¬ 
graduate physicians so that tliey can 
provide better child care as general 
practitionei's or pediatricians; (2) how 
to maintain the present progress®^; (3) 
how to lower the mortality and mor¬ 
bidity rates even further, especially 
for accidents®® and poisoning®® (the 
highest causes of childhood deaths), 
cancer and leukemia®^ (the second 
commonest causes), and conditions 
among infants in the first month of 
life (the perinatal mortality is 43 for 
1,000 live births,®® and even in the bet¬ 
ter hospitals has not been reduced 
for the past seven years’*’), and (4) 
how to educate children so that child 
delinquency and later neuvopsychi- 
atric breakdowns can be avoided. 

CONCLUSIONS 

Family doctors and practicing pedi¬ 
atricians must “coexist” and work to¬ 
gether for the benefit of child health. 
Both groups arc necessary and equally 
important. British and American 
medical schools and hospitals must 
train both groups so that the .iob gets 
done by providing better and less bor¬ 
ing coxirses in child care, and demon¬ 
strating their value to undergraduate 
medical students and interns, and also 
])y organizing more and better refresh¬ 
er coui-ses for general practitioners 
who desire to keep up with tlic ad¬ 
vances in this field. Radical measures 
are needed to afford more experience 
for interns who plan to go into gen¬ 
eral practice.® Pediatric rcsidencie.s 
must shift their emphasis from tlic 
rare and difficult diagnostic inpatient 
pmblem.s to the mn-of-the-minc out¬ 
patients. 
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Obviously teamwork is essential for 
this compreliensive and continuing 
care. Physicians, nurses, psycholo¬ 
gists, psj'chiatrists, dietitians, occupa¬ 
tional and physical therapists, stu¬ 
dents of medicine and nursing, school¬ 
teachers, scout leaders, and, last but 
not least, social workers all must unite 
and accept the total and continuing 
responsibility for the health of the 
individual or the familj’' as a unit in 
order to safeguard children from con¬ 
ception througii adolescence. All of 
these workers must be interested in the 
child as an individual with personal, 
family, and environmental jiroblems. 

Equally obviously, any team, ath¬ 
letic or medical, needs a captain, and 
he or she should not be selected be¬ 
cause of having an M.D., Ph.D. in 
Psychology, or M.S. in Nursing, but 
rather on the basis of having an in¬ 
stinctive love and understanding of 
children, and an ability, like that of 
Osier, to make each patient feel that 
everyone on the team is primarilj' in¬ 
terested in his or her welfare.'*'’ 

The most important factors are (1) 
the education of nurses, physicians, 
and the public in the need for this 
total care and in the value of team¬ 
work,'"’ and (2) a definite plan of con¬ 
tinuing and ]n-ogressive supervision in 
which the jmtient, the family, and the 
team participate. 

TlianliS for assistance are duo Drs. W. 
.T. A. DeMaria, .T. S. Harris, R. Liglitwood, 
W. P. Lucas, 'U'. S. Eantin. K. H. Taller- 
man, and I, A. Tolfer. 
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CLINICAL HISTORY 

HIS ^vas the first Children's lledi- 
cal Center admission of this G-day- 
old -white male infant, with the chief 
complaint, since birth, of cyanosis on 
ciying. The patient was the result of 
the first pregnancy of a healthy 24- 
ycar-old woman. The pregnancj* and 
delivery were completely normal. Tlie 
child breathed and cried spontane¬ 
ously, but duskiness was noted imme¬ 
diately. Tlie birth weight was 8 
pounds 2 ounces, ■\^^^ile in the new¬ 
born nursery the child continued to 
appear dusky, and the lips, hands, and 
feet were cyanotic when he cried. Tlie 
baby did well in the nurseiy and the 
cyanosis decreased in intensity. An 
electrocardiogram was done; this was 
abnormal and the child was sent to Tlie 
Children’s jMedical Center for fiui-hcr 
evaluation. 

The family history was noncontrib- 
utorj’. 

On admission the temperature -was 
99.G® C., the blood pressure by the 
flush method 52 mm. Hg in the right 
arm, 54 mm., in the left arm, 62 mm. 
in the right leg, and 66 mm. in the left 
leg. The pnise rate was 160 and the 


respirations 54 per minute. The infant 
was well developed, well nourished, 
and in no distress, hut cyanotic when 
not given oxygen. The chest was clear 
to percussion and auscultation. The 
examination of the heart sho^Yed a 
riglit ventricular type of impulse. The 
first sound was not remarkable; the 
second sound was heard best at the left 
sternal border where there was also 
a grade I systolic murmur. The liver 
was palpable 4.0 cm, below the right 
costal margin. It was not pulsatile. 
The spleen tip was palpable. There 
was early clubbing of the fingers and 
toes. The remainder of the physical 
examination was noncontributory. 

On laboratorj' examination the urine 
was normal. The hemoglobin was 18 
Gm. per cent, the peripheral leukocyte 
count "was 23,650 per cubic millimeter, 
with a differential smear of 48 per 
cent polymorphonuclear cells, 8 per 
cent basophils, 28 per cent IjTnpho- 
cytes, 12 per cent monocytes, and 4 
per cent eosinophils. The platelets 
were normal in number. The scrum 
nonprotcin nitrogen was 39 mg. per 
cent. The Hinton reaction was nega¬ 
tive. Fluoroscopy of tlie lieart re¬ 
vealed a globular shadow, at the upper 
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limit of normal in size, with an eleva¬ 
tion at the apex. There was a marked 
depression in the region of the pul¬ 
monary artery and no main pnlmonaiy 
artery could be identified. The intra- 
piilmonary vasenlature was decreased 
in prominence. The right atrium was 
increased in size. The aorta ivas prom¬ 
inent and normal in position. An elec¬ 
trocardiogram showed right ventricu¬ 
lar hypertrophy, abnormal for the age. 
The ST segment and T waves were 
also abnormal. 

The infant, while in the hospital, 
was gradually weaned from oxygen 
therapy. He was given digoxin and 
Gantrisin. He did well and was dis¬ 
charged from the hospital after a nine- 
clay stay. 

He was seen frequently in the Car¬ 
diac Clinic and continued to do well. 
The systolic munnur increased in in¬ 
tensity and a continuous murmur was 
heard by some observers. The cyano¬ 
sis continued and the size of the liver 
remained unchanged. The electro¬ 
cardiograph displayed changes of a 
progressive increase in the right ven¬ 
tricular pattern and a P pulmonale. 
Right bundle branch block and digi¬ 
talis effects were present in all trac¬ 
ings. The cardiac fluoroscopy findings 
remained unchanged. At 10 months of 
age, nineteen days before death, the 
infant was seen in the clinic. He 
weighed 16 pounds and, though no 
murmurs Avere heard, the general con¬ 
dition AA'as unchanged. 

Eight days prior to death, the child 
had tAvo mild and one severe cyanotic 
spells, Avhich responded to morphine. 
On the day of death, another cyanotic 
spell occurred Avhile attending the 
clinic. Then no murmur AA'as heard 
and the lii'er aa'Rs 5.5 cm. bcloAv the 
costal margin. Horphine and oxygen 


AAmre given, Avithout benefit, and the 
infant died, on admi.ssion to the hos¬ 
pital, at 11 months of age. 


DISCUSSION 

Dr. Patrick A. Onglev.*' —May I 
first make a fCAV random interpreta¬ 
tions of the data as giA'en? 

There Avas said to be a right ven¬ 
tricular type impulse. What is meant 
bj" that is that somebody felt the maxi¬ 
mal impulse at the xiphoid. That doe.s' 
not mean that this is entirely right 
ventricular. If there are Iavo ven¬ 
tricles and one feels the maximum im¬ 
pulse at the xiphoid, it is probably 
right ventricular, but if there is only 
one ventricle—as in a tricuspid atresia, 
or single ventricle from any other 
cause—then you may feel the maxi¬ 
mum impulse at the apex or at the 
xiphoid, so I think it Avould be correct 
if one said that this Avas a xiphoid- 
impulse. The first heart sound AA'as 
described as being not remarkable, and 
the second sound Avas loud at the loAver 
left sternal border. We are more in¬ 
terested in knoAving AA'hat the second 
sound Avas like at the pulmonary area, 
and if it Avas a split sound or a single 
second sound. 


Dr. Peter Auld. —The pulmonary 
second sound Avas single. 


Dr. Ongley. —Was it diminished at 
the pulmonary area? If the second 
sound is split, that usually implies that 
there are at least tAvo functioning 
A'ah'es. If there is a single second 
sound, one A'ah'e maj' be functioning 
AA'cll (AA'hich you can hear) and there 
may be one AA'hich you cannot hear. 
Tlic murmur described AA'as a grade I 


•Dr. Patrick A. Oncloy was lormerly In- 
tructor in Pediatrics, Har%'ard 

The Chil¬ 


dren’s Medical Center. 
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soft systolic imininir over the lower 
left sternal border. Tlmt docs not 
help ns at all because any normal ])cr- 
son can have a grade I systolic mur¬ 
mur at the lower left sternal border. 
A suggestion of early clubbing of the 
fingers and toes was reported. AV’e 
usually do not see true clubbing until 
at least a few months after birth, 
usually five or six, so I think the .sug¬ 
gestion of early clubbing in a patient 
wlio is only mildly cyanotic docs not 
help us at ail. I would like to know 
the degree of cyanosis. It seems that 
it was not particularly marked at anj' 
time. AVould that be a fair statement, 
Dr. Auld? 

Dr. Auld. —That is correct. 

Dr. Onglev.—I have just now 
looked at tlie electrocardiogram. The 
term P pulmonale usually refers to 
rather tall P waves, more than 2.5 
mm. in height in Leads II, III, and 
those from tlic right chest. It is usu¬ 
ally thought to mean right auricular 
hj’pcrtrophy. However, the P waves 
are not particularly tall in Leads I and 
II and, in fact, are just as big in Leads 
Vs, V 3 , V 4 , and V 5 . I think that all 
we can infer from this is that we have 
atrial hypertrophy, but we do not 
know whether it is right or left, after 
looking at the tracing. The electro¬ 
cardiogram, while it shows right ven¬ 
tricular hypertrophy, does not show 
the nice tall, narrow, right ventricular 
potentials which you see in pure pul¬ 
monic stenosis. It shows a rather wide 
QRS complex, which is the type that 
we sometimes see in a single ventricle. 

Now let us consider the x-raj’S. 
There are certain things that I would 
like to ask Dr. AVittenborg. First: Arc 
you sure this is the right atrium? Sec¬ 
ond : In your reports you say that the 


position of tlie aorta is normal, and I 
would like to know if, in the lateral 
film, it could be anterior to ‘the nor¬ 
mal position? Ill otlicr Avords, could 
it be transposed? Third: Did you 
see a right and left pulmonary artery, 
or do you think tliere is a collateral 
pulnionaiy arterial pattern? 

Dr. AIartin H. AVittenborg. —The 
best films, Dr. Onglev, were taken at 
6 days of life. AVe have a definite glob¬ 
ular configuration in a lieart which is 
only slightly enlarged in transverse 
diameter. The waist normally occu¬ 
pied by pulmonary artery is exceed¬ 
ingly narrow. This would imply that 
the pulmonary artery is markedly 
hypoplastic, completely absent, or that 
it is malposed. On the oblique films 
there was no unusual widening noted 
at the waist, so that it is assumed that 
the pulmonary artery is hypoplastic 
or absent. The aortic arch is on the 
left and the aorta descends in the nor¬ 
mal manner. At this ago it is impos¬ 
sible to determine accurately, by flu¬ 
oroscopy, slight anterior take-off or 
slight dextropositions of the aorta. 
Tlic pulmonary vasculature is defi¬ 
nitely diminished, the vessels being 
small in caliber. 

Later films show very little increase 
in the size of this heart, the shape re¬ 
mains the same, tlic vasculature re¬ 
mains diminished, and tlie right auricle 
is not demonstrated. The fiuoroscope 
indication is that the heart was unduly 
prominent on the posterior lateral 
aspect, toward the posterior axillary 
line; when you rotate tlie patient, the 
right auricle would lie posteriorly. 

Dr. Craig. —Did you see the left 
atrium ? 

Dr. AVittenborg _No mention of 

enlargement of the left atrium is made, 
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Init the lieart must liave been unusu¬ 
ally prominent posteriorly on the right. 
For this reason we mentioned a selec¬ 
tive right auricular enlargement. We 
tend, in this hospital, to pay little at¬ 
tention to auricular enlargement be¬ 
cause we find that it is of little value 
in the differential diagnosis. Espe¬ 
cially, we do not try to distinguish the 
right from the left atrium. I think 
the films should probably be inter¬ 
preted as showing prominence in the 
region occupied by atria. 

Dr. Ongley. —At the time this child 
entered the hospital, the first diagnosis 
one would consider would be a tetral¬ 
ogy of Fallot, that being a common 
cause of cyanosis with evidence of 
right ventricular hypertrophy, a pro¬ 
truding apex, and a diminished pul¬ 
monary vasculature. What is against 
this diagnosis? There are two things, 
primarily. The first is that he does 
not have a murmur which really 
sounds like a pulmonary stenotic mur¬ 
mur. There is only a soft grade I 
murmur along the lower left sternal 
border, yet that does not entirely rule 
out a tetralogy. If such children are 
examined during a cyanotic spell, or 
when breathing is particularly heavy, 
it is difficult to hear the murmur. As¬ 
suming that the persistently enlarged 
liver has been due to congestive fail¬ 
ure, then we must assume that we have 
a tetralogy in failure. We have not 
seen congestive heart failure in teti’al- 
ogy of Fallot in childhood, so I think 
we will discard that diagnosis. 

The second lesion that one thinks 
about is valvular pulmonic stenosis 
with an intact ventricular .septum, 
and a right-to-left shunt through a pa¬ 
tent foramen ovale. The finding against 


this is that no pulmonary artery is 
seen. Now it is true that rvo have seen 
eases of pure pulmonic stenosis which 
did not show any obvious pulmonary 
arterj- by roentgen examination. One 
6-month-old girl had a markedly en¬ 
larged heart, and as the heart enlarged 
it obscured the origin of the pulmonary 
artery—but we do not have that type 
of x-ray picture here. 

The third diagirosis would be tri¬ 
cuspid atresia. In our series of tri¬ 
cuspid atresias we have two which 
showed right ventricular hypertrophy 
on the electrocardiogram. If yorr are 
going to diagnose tricuspid atresia in 
the presence of right ventricular hy¬ 
pertrophy, you will be wrong so often 
that is not going to make veiy much 
sense. I would prefer to disregard tri¬ 
cuspid atresia as a possible diagnosis, 
even though there is a veiy remote 
chance that this may be the proper 
diagnosis. 

A fourth possibility is a true trun- 
cus arteriosus. There is not too much 
that is against a true truncus—one 
large single vessel is identified coming 
out of the heart—yet the patient was 
not very cyanotic in the early stages 
of life. When we see a true truncus 
patient who is not veiy cyanotic, we 
usualh’^ find very good pulmonary vas¬ 
culature and a continuous prccordial 
murmur. If the pulmonary arteries 
are very small, a continuous murmur 
may not be present. Even so, these 
patients are often considerably more 
blue than this child was. A truncus, 

I think, is a very distinct possibilit}". 

Last, I really want to consider some¬ 
thing else whieh is a little bizarre, 
perhaps. It puts me way out on a limb 
but would jiossibly explain everything 
that we find, including a cause of 
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death. If we assume that there is no 
visible pulmonary artciy segment on 
x-ray, then, as Dr. Wittenhorg says, 
we either have no pulmonary artery at 
all, or we have a small hypoplastic 
one, or we liavc one which is completely 
displaced. Now, if we liave a displaced 
one—in other words, a typical trans¬ 
position—^^ve then usually have pul¬ 
monary vascular engorgement, which 
we do not have here. If, on the other 
hand, we have a displaced pulmonaiy 
artery but with pulmonary stenosis, 
we should hear a pulmonary stenotic 
murmur—but we do not hear that 
either. AVe have to take things on 
their face value and are going to as¬ 
sume that we have pulmonary atresia. 
By pulmonary atresia we mean atresia 
of the pulmonary valve; we do not 
mean that the pulmonary arteries 
themselves, beyond that valve, are 
necessarily going to be absent. The 
developmental anomaly whicli causes 
the atresia of the valve is not neces¬ 
sarily going to cause disappearance of 
the entire pulmonary arterial system. 
If we have pulmonarj' atresia, then 
we are going to have to get some blood 
back to the lungs, somehow, and we 
have two choices, either through bron¬ 
chial collateral arteries or through a 
patent ductus. Now, if bronchial col¬ 
laterals are present, one may hear a 
continuous murmur out in the periph¬ 
ery of the lung fields, either in the 
axillae or over the back, but the only 
continuous murmur we have recorded 
here is one heard along the left sternal 
border, and we do not see any bron¬ 
chial collateral pattern on the x-ray. 
Therefore, I am going to assume that 
we have a single ventricle, an aorta 
leading out from this, and then a duc¬ 
tus going down from this aorta to the 


pulmonaiy arteries. AVc now liavc the 
blood to the lungs, and wc have to get 
it back to the left atrium. I am going 
to assume tliat the pulmonary venous 
drainage is normal, although in some 
cases of single ventricle with pulmo¬ 
nary atresia there is anomalous pul¬ 
monary venous drainage. Dp to this 
stage I am reasonably confident of the 
diagnosis of a functionally single ven¬ 
tricle with one vessel—the aorta leav¬ 
ing this ventricle and the blood pass¬ 
ing via a patent ductus arteriosus to 
the pulmonary arteries. From here, 
wc must go on statistics. 

If there is a single ventricle, then 
there is a great likelihood of a single 
ventricle with pulmonary atresia or, in 
some eases, aortic ati’esia. Here we 
think it is going to be pulmonary 
atresia because of the diminished vas¬ 
culature. Isolated single ventricles 
with normal atrioventricular valves are 
rare. Alitral atresia or tricuspid ste¬ 
nosis is commonly present. Since there 
is no diastolic murmur suggesting tri¬ 
cuspid stenosis, wc are going to assume 
that this patient has mitral atresia as 
well. 

This brings us to a consideration of 
the atrial shadow in the x-ray. I would 
like this to be a large left atrium since, 
when mitral atresia is present more 
commonly, there is a patent foramen 
ovale rather than a secundum-type 
atrial septal defect. If the foramen 
ovale becomes stretched a little, a left- 
to-right shunt through this stretched 
orifice, rather than through a true se¬ 
cundum-type atrial defect, may be 
present. 

These, then, will be our anatomical 
diagnoscs—single ventricle, pulmonary 
atresia, a transposition of the great 
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vessels, a patent ductus arteriosus, and 
a mitral atresia, probably witb a pa¬ 
tent foramen ovale. 

Can we say now why the patient 
died? We have a reasonably good 
flow to the lungs. Anatomically we 
have a normal venous return, and we 
have a functionall 3 ’^ trilocular heart— 
so the patient should not do too badl 3 ^ 
Now, if this patient were a little older, 
I would think, first of all, of a cerebral 


transmitted to give an increased capil¬ 
lary pressure and pulmonary arterial 
pressure. This could cause death in 
two waj's. It could cut down the left- 
to-right shunt through the ductus and 
cause these anoxic attacks of bluene.ss 
and death in that waj'—or a thrombo¬ 
sis could occur in the pulmonary ar- 
teiy, resulting in death. 

Dr. Craig. —Do you ever get pul- 
monaiy congestion with mitral atresia ? 



Fig. 1. Fig. 2. 

Fig. 1 .—Heart. The left atrium is viewcil from above. Tlio endocardium is thickened. 
At the arrow Is the mitral valve remnant leading to the hypopla-stic isolated left ventricle. 

Fig. 2.—Heart. The right atrium and ventricle arc dilated, the ventricle is hypertrophied. 

abscess as the cause of death. There Dr. Ongley. —Well, I do not see 
have been quite a few cases in the lit- whj’ j'ou couldn’t get it secondary to 
erature of this tj-pe of lesion with a difficulties with outflow from the left 

cerebral abscess, but this child was atrial chamber. Is there any venous 
onlj’ 10 months of age. On the other congestion of the lungs? 
hand, if we try to assign death to a Dr. Wittenbokg.— I tliink that on 
physiologic disturbance, a patent fora- the second film the vasculature is 
men ovale will give an increased pres- slightly more prominent, with pulmo- 
sure in the left atrium, and this is naiw engorgement. 
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Dr, Louis K. Diamond.—D r. Oiig- 
ley, what therapy would you recom¬ 
mend for this child ? 

Du. Ongley. —I am surprised tlmt 
he lived this long. The average diu‘a- 
tion of life is about three or four 
mouths. 

Du. Craig. —This child, at autopsy, 
had functional mitral atresia witli a 
very small mitral valve remnant open¬ 
ing into a minute isolated left ven¬ 
tricle, with no otlier openings (Figs. 
1 and 2). Tlie pulmonary veins were 


(Fig. 3). Tlie pulmonary artery was 
of good size and the ductus arteriosus 
was patent, liaving a diameter of 3 
mm. There was a pulmonary artery 
tlu-ombus and resulting lung infarc¬ 
tion. The latter may liave been par¬ 
tially due to the increase in pulmonaiy 
venous pressure as a result of the ab¬ 
sence of an adequate outflow from the 
left atrium. 

The child had evidence of cardiac 
failure with passive congestion of the 
liver. Numerous stercoral ulcers were 
present in the bowel, which may be 



Pig. 3.—^Heart ana lung. The transposed aorta comes oft the tight ventricle anteriorly. The 
right lower lobe of the lung Is Infarcted. 


dilated, as was the left atrium; the 
endocardium of the latter was thick¬ 
ened. The aorta was transposed and 
the pulmonary outflow tract was atret¬ 
ic, both as Dr. Ongley predicted 


correlated with the child’s liistory of 
constipation which was not brought 
out, I hclieve, in the clinical procotol. 
These nlccrs may not have been of 
clinical importance. 
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The lesions of mitral atresia are, in 
many ways, complementary to those 
of absence of the tricuspid valve in that 
one may have transposition or hypo¬ 
plasia of the outflow tracts of either 
ventricle. An incomplete summary of 
our autopsied cases of mitral atresia 
(in which there were eight examples) 
indicates that aortic hypoplasia was 
present in three, pulmonaiy hypoplasia 
or atresia in four, and, in one instance, 
the ventricular outflow tracts were of 
ecpial size. In five cases, the left ven¬ 
tricle was isolated, without connections 
to other heart chambers; in the re¬ 
mainder, the left ventricle was hypo¬ 
plastic. Three had no atrial septal 
defect, though in one of these there was 
anomalous venous damage to the right 
atrium. In the reported eases vdth 
no free interatrial communication, the 
return of blood from the lung may 
pass through enlarged Thebesian chan¬ 
nels, extra-atrial channels, or by the 
bronchial veins to the right ven¬ 
tricle. The duration of life in our 
cases of mitral atresia is, on the aver¬ 
age, three to four months, as men¬ 
tioned ])y Dr. Ongley. At autopsy we 
have seen one girl of 17 years, however, 
who had mitral atresia. In her case, 
a diagnosis of Fallot’s tetralogy had 
been made. She succumbed with a 
pulmonary arterj^ thrombosis after a 
Potts’ aortic-pulmonary anastomosis. 

In the case under discussion, the 
pulmonary artery was adequate in size 
for an anastomosis. 

Dr. Abraham Rudolph.— In cases 
with a decreased pulmonary flow but 
with a large heart, there is almo.st al¬ 
ways a complicated heart lesion. If 
an aortic-pulmonary shunt is per¬ 
formed to help these children, they 
usually succumb to the procedure 


fairly soon. AVith a shunt, a great 
deal of the blood which is going out 
through the aorta will come back to 
the ventricle, and the ventricle will 
have a tremendously increased amount 
of work to do. The ventricle often 
goes into failure within six months 
after operation. AA^e have seen this 
with a single ventricle and a decreased 
pulmonary flow. If one had put a 
shunt into this baby, there would have 
been the extra problem of getting the 
blood back from the lungs to the right 
atrium. 

One other interesting point is that 
in spite of the large pulmonary veins 
that were seen at autopsy, on the x-ray 
we could not really see any pulmonary 
veins, which again bears out the point 
that it is not the size in terms of ana¬ 
tomical size, but the size in terms of 
flow. This is of some importance be¬ 
cause the flow through this must have 
been very small. I think Dr. Ongley 
did a wonderful piece of detection. 

Dr. Craig. —After a shunt procedure 
in tetralog}^ of Fallot, is the work load 
of the right ventricle reduced ? 

Dr. Rudolph. —AA^ell, actually this 
is something which people are think¬ 
ing a great deal about in relation to 
the degree of overriding of the aorta. 
At one time it was thought that the 
degree of overriding was a significant 
feature. Then, suddenb", thinking 
changed and the relative resistance of 
the sj'stemic circuit and the pulmonary 
obstructions were regarded as most 
significant as to the degree and direc¬ 
tion of the interventricular shunt. 
However, when you consider the fact 
that if the aorta is overriding consid¬ 
erably, even if there is a fairly large 
ventricular defect, the actual stream¬ 
ing of blood must pirsh blood from the 



CLINICAL Pathological conference 


475 


right ventricle into the aorta. In the 
tetralogy patients, as a group, the ones 
■\vho go into failure after shunt sur¬ 
gery (though perhaps Dr. Gross will 
not agree with me) are those wlio have 
marked overriding of the aorta and a 
large ventricular defect. On the other 
hand, with a very small ventricular 
septal defect, you niay not actiuilly do 
a great deal of good by a shunt pro¬ 
cedure. If the aorta has little over¬ 
riding, and the ventricular septal de¬ 
fect is'small, putting in a shunt will 
not really help vciy much because the 
degree of shunt from right to left is 
quite small. 


Dr. Robert E. Gross. —AVith some 
cases of the mitral atresias, with a large 
pulmonaiy arteiy, too much blood gets 
into the lung. These children will, 
eventually, if they live long enough, 
get right-sided heart failure. 

Dr. Craio. —The usual cmbryological 
explanation for mitral atresia is the 
one which is given for tricuspid atresia 
—that there has been a deviation in 
the formation of the septum of the 
atria and ventricle, primarily of the 
ventricle, to one side, so that the atrio¬ 
ventricular canal is obliterated on the 
side of the atresia. 
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HEMISPHERECTOMY IN CHILDREN 

Arthur M. Kaplan, Ph.D. 
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INTRODUCTION 

OTH tlie pediatric practitioner and 
the neurosurgeon arc frequentlj’' 
confronted by parents who raise very 
practical, important, and difficult ques¬ 
tions. To the parent who must make 
a decision regarding such drastic sur¬ 
gery as a hemispherectomy, conse¬ 
quences are of primary importance. 
As unhappy as parents are with a 
child’s hemiplegia, endless commlsions, 
and incorrigible behavior, the thought 
of surgery evokes certain anxieties 
and fears which must be dealt with 
by the pediatrician and/or neurosur¬ 
geon. The probability of surgical sur¬ 
vival is always uppermost in the minds 
of parents whose children undergo 
such major surgery. The next ques¬ 
tion is usually, “YRiat effect vdll such 
surgery have on my child’s behavior?” 
The question of surgical survival can 
be answered objectively in terms of 
probability based upon statistical data. 
The question regarding consequences 
of surgery has until recently been an¬ 
swered within the subjective, personal, 
and anecdotal realm. A definitive 
study dealing with the consequences 

From the Division ot Medical Psj'choiogj-. 
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of hemispherectomy in children is yet 
to be done. A start has been made in 
that a number of studies have begun 
to utilize objective and standardized 
measures wherever possible. It is felt 
that while additional data need to be 
amassed and sufficient experimental 
controls utilized, there is sufficient 
data available at this time to enable 
the pediatrician to answer some of the 
questions posed by parents. 

THE APPLICATION OP HEMISPHERECTOMY 
TO INFANTILE HEMIPLEGIA 

Hemispherectomy is a relativel.v new 
procedure. The first cerebral hemi¬ 
spherectomy was done b.v Dandy, in 
1923, at the Jolins Hopkins Hospital, 
and this case first appeared in the 
literature in 3928’—just 30 years ago. 
Since that time, numerous case reports 
have apjieared. IMensh and his as- 
sociate.s= listed 32 publications between 
1928 and 39.51. These represented 41 
Iicmispherectomies. AVhile a prepon¬ 
derance of this surgery was applied 
to the adult suffering from infiltrating 
tumoi’s of the subdominant liemi- 
sphere,’"’^ hemisplierectomy has of late 
been utilized and applied to a .specific 
group—the infantile hemiplegic.”'-' 
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Ford“’ classifies this coiiclition as one 
of eitlier acute infantile liemiplegia of 
obscure etiology or congenital hemi¬ 
plegia. Eegarding the acute tjTJC, 
Ford states: 

In the early stages of the illness the 
affected hemisphere may be so swollen that 
ventriculographic study may suggest brain 
tumor. Later, of course, atrophy becomes 
evident. Later the hemiplegia extremities 
become spastic and the usual deformities de¬ 
velop. The affected limbs do not develop as 
well as the normal limbs and years later may 
be very small and distorted. Tremor or 
athetosis may appear. In other cases, the 
focal signs may largely or completely disap¬ 
pear. Unfortunately, in almost half of all 
cases convulsive seizures recur from time to 
time. 

Tlie prognosis as presented by Ford 
is one o{ low mortality and is tin- 
favorable in outlook for recovciy. 
Epilepsy is said to follow in about 
half of all eases, and mental retarda¬ 
tion is to be expected. This type of 
hemiplegia is said to result from a 
single gross vascular lesion of the 
brain. 

The congenital form of hemiplegia 
is said to result from a birth injury. 
Intrauterine injury and disease arc 
other explanations offered. Ford de¬ 
scribes the clinical features of the con¬ 
genital type as follows: 

Flaccidity of the parab'zed limbs is rela¬ 
tively more frequent in congenital hemiple¬ 
gias than among those occurring later in 
life. In such cases, wo find striking under 
development of the hand and less evident 
under development of the arm and leg. TJic 
hand is of childish appearance, but it is not 
in any way deformed. Due to the shorten¬ 
ing of the leg the pelvis may be tilted and 
the spine may show a postural curve. The 
tendon reflexes are usually somewhat in¬ 
creased on the affected side, but this is 
never so striking as in spastic paralysis. 


In other cases, the paralytic limbs arc 
very spastic since the muscle spasm develops 
when the bones are plastic, extreme deform¬ 
ity of the hand is produced. 

In almost all cases, tlicic is mental de¬ 
ficiency—convulsive seizures occur in almost 
40 or 50 per cent of all cases. 

Even severe hemiplegias of congenital 
origin may not be apparent until the child 
is several months of age. 

Tlic prognosis is said to depend 
upon the amount of injury to tlic 
nervous system. “Little improvement 
is to be expected. The presence of 
convulsions makes the outlook unfavor¬ 
able, for deterioration often occurs in 
such cases. ’ ’ 

It would certainly seem from the 
above that the prognosis of infantile 
hemiplegia accompanied by conmlsivc 
seizures is indeed gloomy. It is with 
this in mind that surgical intervention 
occurred. Krynauw'® worked prima¬ 
rily with children and carried out 
twelve hcmispherectomies over a five- 
year period. In all cases, hemiplegia 
per se was not a sufficient condition for 
surgery. Conntlsive seizures and be- 
hatdoral changes (uncontrolled emo¬ 
tional outbursts) were also evident. 
Thus, a triad of symptoms were con¬ 
sidered before liemisphercctomy was 
undertaken—hemiplegia, convulsive 
seizures, and the presence of lowered 
intellectual functioning and/or uncon¬ 
trolled emotional outbursts as be¬ 
havioral manifestations. Occasionally, 
surgery was undertaken in the ab¬ 
sence of seizures or in tlie absence of 
emotional outbursts while the other 
sjTuptoms were present. Thus, it was 
only a little over seven years ago that 
nny .specific formulation developed in 
the application of hemisphercctomy to 
children. 
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FINDINGS 

A survey of the American and 
British literature pertaining to hemi- 
splierectoinies in children (ages from 
birth to 16 years) yielded 29 cases. 
Table I summarizes the data reported 
by each investigator. It is interesting 
to note that investigators differ in the 
amount and kind of information re¬ 
ported. For example, one investi¬ 
gator'” relied on parental report and 
subjective evaluation of change in in¬ 
tellectual functioning. Another in¬ 
vestigator-^ focused on the social ad¬ 
justment of the child and reported no 


data regarding the particular heini- 
spliere removed, the effect on the 
child’s seizures, and hemiplegia. Still 
another investigator”^ concluded that 
intellectual functioning increases fol¬ 
lowing hemispherectomy, yet gave no 
specific data to support his conclusions. 
AVhile systematic and quantitative 
measures are at times lacking and like 
the blind men, each investigator 
touches a different part of the huge 
elephant, the impressions and findings 
that are reported do seem to indicate 
specific trends. Tables II-VIII pre¬ 
sent these trends. 


Table I. Effects of Cerebral Hemispherectomies in Children 
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Improved Improved 


3 

F 

L 

Gone 

Improved 
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(1951) 







MeKissock 

4 

M 

B 

Gone 

No cliangc 

Not reported Gone 

(1953) 

11 

H 

L 

Improved 

Worse 

Not reported Gone 


4 

M 

B 

Gone 

Improved 

Not reported Gone 


4 

M 

L 

Gone 

No change 

Not reported Gone 


1% 

At 

B 

Gone 

No change 

Not reported Gone 


13 

M 

B 

Gone 

No change 

Not reported Gone 


12 


L 

Improved 

Worse 

Not reported No change 


4 

F 

L 

Gone 

No change 

Not reported Gone 


S 

M 

L 

Gone 

No cliangc 

Not reported Gone 


9 

F 

B 

Gone 

No change 

Not reported Gone 

Floiseh- 

12 

M 

L 

Improved 

Worse 

Not reported Improved 

acker 

13 

M 

B 

Gone 

Improved 

Not reported Improved 

(1954) 

12 

M 

L 

Improved 

No change 

Not reported No change 

Uecker 

13 

F 

? 

Not reported Not reported 

No change Improved 

(1954) 

13 


1 

Improved 

Not reported No change Improved 


15 


7 

Gone 

Not reported No change Not reported 

Jilunz & 

14 

F 

L 

Gone 

No change 

No change Gone 

Tolor 
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Of tlic 29 hemisphereetomized chil¬ 
dren, one or 3 per cent died. This oc¬ 
curred to a 2-year-old male and is re¬ 
ported by Krynauw.'® His condition 
is said to have given no caiise for 
alarm during surgery. He became 
very restless -while returning to the 
ward and suddenly collapsed and died. 
Thus, the mortality rate as a fxmetion 
of surgery is seemingly low. 


Table II. Age Distribution of All Cases 
Reported in the Literature 


AGF. distribution 

1 N 1 

% 

<1 year 

1 

4 

2 years 

2 


3 years 



4 years 

4 

14 

5 years 



6 years 

0 


7 years 

1 


8 years 

1 

4 

9 years 

3 

10 

10 years 

1 

4 

11 years 

1 

4 

12 years 

3 

10 

13 years 

5 

17 

14 years 


7 

15 years 


• 

16 years 

0 

0 

No age reported 

1 

4 


Table II indicates that the eases re¬ 
ported in the literature arc drawn 
from all age groups except years 5 
and 6. ‘When the sample is categorized 
into preschool (ages from liirth to 6 
years), middle childhood (ages 7 to 
12 years) and adolescence (ages 13 to 
16 years) we find little difference be¬ 
tween the number included in each 
developmental category. For 27 re¬ 
ported ages, 30 per cent come from 
the preschool group, 37 per cent fi’om 
the middle childhood group, and 33 
per cent from the early to middle 
adolescent period. 

According to Tables III and IV, 
hoys miderwent liemispherectomy more 
often than girls, and the left hemi¬ 


sphere was reportedly removed more 
frequently than the right one. The 
sex differences may not necessarily be 
significant since these differences are 
relatively small. There does, however, 
appear to be a greater proclivity for 
the left hemisphere to be removed. 
More than half of the cases consisted 
of the removal of the left hemisphere. 
Of the 26 cases in which the particular 
hemisphere removed is indicated, 19 
or 65 per cent referred to the removal 
of the left hemisphere. Ten per cent 
failed to indicate which hemisphere 
was removed. 


Table III. Sex Distribution of All Cases 
Reported in the Literature 



1 

N 1 

% 

Boys 


17 

59 

Girls 


12 

41 

Table IV. Hemisphere Removed 




(% OF REPORTED 

JlEMISPaiT.E 



CASES) 

REMOVED 

N 

% 

N =z= 26 

Left 

17 

58 

65 

Right 

9 

32 

35 

Not reported 

3 

10 


Table V. 

The Status 

OP Convulsive 


Seizures Following Surgery 


status of 

CONVULSIVE 

SEIZURES 

N 

% 

(% OF 
REPOP-TED 
CASES) 

N =z 20 

Completely cone 

15 

52.0 

75 

Improved 

5 

17,0 

25 

No change 
Absent before 

0 

0.0 


surgery 

1 

3.5 


No data reported 

7 

24.0 


Expired 

1 

3.5 



Table V indicates that a major con¬ 
sequence of liomispliercctomy is the 
absence or reduction of conxmlsions. 
‘While close to one fourth of the re¬ 
ported eases did not deal with the pre- 
and poststatus of convulsions, of the 
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20 cases which did deal with this vaid- 
able, 75 per cent no longer experience 
coni'iilsions, and 25 per cent are im¬ 
proved in that the frequency and/or 
intensity of the con^’ulsions have di¬ 
minished. This is one very positive 
finding. Of the three presenting com¬ 
plaints usually considei’ed as the cri¬ 
teria for hemispherectomy, one may 
very well he able to predict that eon- 
mlsions will become extinct or at least 
become greatly reduced in severity in 
all or at least in the majority of eases. 

A second criteria for hemispherec¬ 
tomy, hemiplegia, is more difficult to 
assess. Investigators focus on differ¬ 
ent aspects and with more or less 
specificity. ’SAHien the findings are 
categorized in a general way according 
to improved, no change in status, or 
condition worse following hemispher¬ 
ectomy, the results are less fortunate 
than is the ease vdth convulsions. 
Table VI indicates that of the 23 


Table VI. The Status of the Hesiiplegia 
Following Surgery 


STATUS OF 
HEMIPLEGIA 

N 

1 

% 

(% OF 
REPORTED 
CASES) 

N = 23 

Improved 

s 

28 

35 

No change 

12 

41 

52 

Condition worse 

3 

10 

13 

No data reported 

0 

17 


Expired 

1 

4 



29 




cases in which this variable is con- 
•sidercd, 35 per cent shoived some form 
of improvement. This varied be- 
haviorally from improved balance to 
decreased spasticity of the affected 
limbs. Fifty-two per cent did not 
.show any change, and 13 per cent be¬ 
came woi'se. TIic hemiplegia became 
worse in two eases reported by ^Ic- 


Kissock.=^ He states, “ [Cases Nos. 2 
and 7] suffered as a result of opera¬ 
tion : both of these ivere errors of 
judgment on my part. One developed 
an increase in hemiplegia Avhich has 
fortunately been offset by disappear¬ 
ance of the severe behavior disorder, 
whilst the other has acquired an in¬ 
creased speech defect. This latter case 
should have been subjected only to a 
local excision of abnormal parietal cor¬ 
tex rather than to ablation of the 
hemisphere.” Thus, ivhile occasionally 
one can expect worsening of the hemi¬ 
plegia, in 87 per cent of the cases the 
patients were no worse off and some 
(35 per cent) improved. 

The third criteria, emotional out¬ 
bursts, also diminish to a great extent. 
Table VII indicates that of 24 cases in 


Table V^ll. Control of Emotional 
Outbursts 


STATUS 

N 1 

' % 

1 (% or 

reported 

CASES) 

N = 24 

Improved 

21 

72 

87 

No change 

3 

10 

13 

Worse 

None present 
prior to sur- 

0 

0 


gery 

1 

4 


No data reported 

3 

10 


Expired 

1 

4 



which severe emotional outbursts arc 
reported prior to surgery, 21 or 87 
per cent show improvement in this 
area. Only 13 per cent of the reported 
cases indicate no change in behavior. 
In no ease did this hehavior become 
worse. It would seem then that along 
with control of convulsions, one can 
anticipate effective control of emo¬ 
tional outbursts. 

Ijittle sy.stematic attention has been 
given to the actual measurement of 
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intellectual functions. While the con- 
senstis of opinion seems to he that in¬ 
tellectual functioning improves as a 
result of hemispherectomy, few stud¬ 
ies'^* -®'have actually reported objec¬ 
tive measurements. Table VIII indi- 


Table VIII. The Status of Intellectual 
Functioning Follotvino Surgery 


STATUS OF 
intellectual' 

FUNCTIONING i 

N 

% 

NUilBEF. 

BASED 

UPON IM¬ 
PRESSION 

NUMBER 
BASED 
UPON OB¬ 
JECTIVE 
MEASURE¬ 
MENTS 

Improved 

7 

24 

6 

1 

No change 

4 

14 


2 

Worse 

0 

0 

0 

0 

No data ro- 





ported 

17 

58 



Expired 

1 

4 




cates that no data vcrc reported wth 
respect to intellectual functioning 
for 58 per cent of the cases. 'While 
close to one fotirth report improve¬ 
ment, 8G per cent of these are based 
upon subjective evaluations. Of the 
14 per cent who report no change in 
intellectual functioning, only 50 per 
cent are based upon subjective evalua¬ 
tions—the other 50 per cent being 
based upon objective measurements. 
Assessing this variable is extremely 
complex. No one can measure intelli¬ 
gence per sc but only the functions of 
intelligence as manifested in behavior. 
What is being measured is intellectual 
functioning and not native intelli¬ 
gence. The latter is inferred; the 
former is observed and ascertained 
through standardized and objective 
measures. The appraisal of intellec¬ 
tual functioning is further complicated 
by the numerous factors which alter 
one’s level of functioning. Some of 
the more important factors arc: the 
ability to see and hear; level of mo¬ 
tivation including the desire to co¬ 


operate and do as well as one is able; 
and adequate control of impulses. 
Howells and Kay^* state: 

In our experience in testing cases of in¬ 
fantile hemiplegia before operation we liave 
become aware of the difficulties involved in 
nscertnining relialjle and .stable indices of 
the intellectual ability. In particular, wc 
have noted that as well ns the child’s physi¬ 
cal handicap in completing performance tests, 
his frequent distractibility, memory defects, 
short lapses of attention, lack of confidence/ 
and perhaps also his often considerable gap 
in formal education, have lowered his test 
lesnlts to an undetermined extent. 

In view of tliese many variables, one 
needs lo be cautioned against conclu¬ 
sions wbich infer that native intelli¬ 
gence rather than intelicctiial func¬ 
tioning becomes or docs not become 
elevated. Kr,\-nauw'' indicates: 

Improvement in the mental splierc pre¬ 
supposes ond is dependent upon, the integ¬ 
rity of tlie remaining liemisphere and its 
ability to function normally once it has been 
rclc.'ised from abnormal inflnonces from the 
pathological side. 

It would seem then that once the 
pathology is removed and the motor 
“drivcncss” of the individual restored 
to a more stable level, intellectual 
fnnetioning as measured b}- standard¬ 
ized tests, is able to become more ade¬ 
quately maximized. 

DISCUSSION 

A review such as this brings to the 
fore many questions and problems for 
the researcher in this area. 'Wliile in¬ 
vestigator arc idiosyncratic in their 
interests and necessarily focus on dif¬ 
ferent aspects of the problem, there is 
a need for grratcr systematization in 
reporting clinical c.nse accounts if a 
complete nndei-slanding of the hemi- 
splierectomizcd patient is to be 



482 


THE JOURNAL OF PEDIATRICS 


achieved. This discussion Avill con¬ 
sider the ways in Avhich investigators 
can communicate and make tlieir find¬ 
ings more meaningful to others as well 
as present suggestions for future re¬ 
search. It would seem that all in¬ 
vestigators should report their face 
.sheet data, i.e., a patient’s age, color, 
religion, socioeconomic level, etc. 
Furthermore, one would need to con¬ 
sider dominance, presenting sjmiptoms, 
the specific time in the total course of 
study when certain observations are 
made, and the particular hemisphere 
removed. These data are available to 
all and should be reported if sj^stem- 
atic comparisons are to be made be¬ 
tween investigators. If a follow-up 
study is done one would also need to 
indicate the sources from which par¬ 
ticular data stem and the time factor 
in relation to the date of hemispherec- 
tom;^ Thus, it is important to indi¬ 
cate whether the investigator is report¬ 
ing his OUT! observations based on 
specific tests or is reporting anecdotal 
material related by the patient’s fam¬ 
ily. One would also need to indicate 
whether the observations are made 
while the patient still resides in the 
hospital or as an outpatient. There 
is also a tendency to speak collectively 
of dimgs I’ather than to specify par¬ 
ticular drugs and dosage. It is in¬ 
sufficient to indicate that a patient no 
longer has seizures following hemi- 
spherectomj'. One also needs to spell 
out to what extent this is evident when 
the patient is maintained on anticon- 
milsive dnigs and to what extent this 
is so when the patient is free of dimgs. 
There are also investigators who de¬ 
scribe in a general manner that a 
child has emotional outbursts, but 
there are no indications as to what 


situations instigate the outbursts and 
just what the outbursts entail. Also, 
quantitative measurements should be 
utilized whenever possible. It was 
pointed out eaidier that subjective 
evaluations are made regarding intel¬ 
lectual functioning and also regarding 
the appraisal of social and emotional 
development and adjustment. This is 
unfortunate since there are tools avail¬ 
able-®* which can quantitatively 
measure changes in specific intellectual 
functions such as general fund of in¬ 
formation, comprehension, arithmetical 
reasoning, immediate recall, vocabu¬ 
lary, planning ability, perceptual 
skills, visual-motor coordination and 
integration, and ability to handle ab¬ 
stract ideas. In like manner, there 
are scales which can measure social 
development,®^ and projective tech¬ 
niques®®* ®®’ ®^ which can measure spe¬ 
cific personality variables such as hos¬ 
tility and aggressivity, ability to relate 
to others, needs and need systems, 
self-concept, etc. Thus, if one is to 
follow a pre- and postoperative re¬ 
search design, one must be very spe¬ 
cific regarding the sample used, tlic 
time of observation, as well as the 
sources and tools of observation. Meas¬ 
urement per se is not invariably more 
useful than description. Descriptions 
have a very definite place; however, if 
descriptions arc to be useful, they 
must elucidate very clearly and spe¬ 
cifically that which is being observed. 
It is only in this way that one in¬ 
vestigator can directly compare his 
findings with that of another investi¬ 
gator. A great deal of emphasis has 
been placed in this discussion on the 
importance of indicating the time 
when particular obsei’vations are made. 
Research upon the liemispherectomized 
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patient necessarily entails a longitn- 
dinal kind of research design. Unless 
tlic time factor is clearly specified, 
cross validation becomes especially dif¬ 
ficult. 

One can certainly question the valid¬ 
ity of the findings reported in this 
paper since the emphasis and inter¬ 
ests of the investigators proved to be 
so varied. While this is true, there 
^Yorc nevertheless consistent findings 
even for so varied a group. Thus, 
epileptic seizures were greatly reduced 
in all of the studies regardless of the 
investigator. This was also true re¬ 
garding emotional outbursts. Wliilc 
the findings reported here may be con¬ 
sidered general, they nevertheless em¬ 
phasize the need for more specific and 
systematized research. 

There are several ideas which come 
to mind at this time regarding sugges¬ 
tions for future research. Since hemi- 
spherectomy has been extended to all 
ago levels it would be interesting to in¬ 
vestigate to what extent the prognosis 
differs from one age level to another 
when the presenting complaints arc 
similar—hemiplegia, intractable seiz¬ 
ures, emotional outbursts, and mental 
retardation. When the present data 
were anaij’zed for three age levels 
(preschool, middle childhood, and 
adolescence), it was found that there 
were no differences' in the consequences 
of hemisphoreetomy in so far as status 
of seizures, status of hemiplegia, and 
status of emotional outbursts arc con¬ 
cerned. These must be considered 
fairly tentative findings since tests of 
statistical significance could not be ap¬ 
plied due to the many zero cells and 
the relatively .small number of cases. 
In like manner, consequences of sur¬ 


gery can be systematically evaluated 
for sex differences, dominance, and the 
particular hemisphere rcmoA’cd. It was 
reported that there was a greater tend¬ 
ency for the left hemisphere to be re¬ 
moved than the right. This finding in 
and of itself is meaningless but does 
raise questions which can be pursued 
if enough systematic data are avail¬ 
able. To those who feel that hemi- 
sphcrcctomy greatly improved intel¬ 
lectual functioning, one could certainly 
study and evaluate the cases where 
this occurs and those where this does 
not occur. With the aid of objective 
measurements, one could even deter¬ 
mine how much or how little change 
occurs. A study also needs to be done 
with regard to those cases whose hemi¬ 
plegia improves and those who do not 
improve. 

iledicine has become a comprehen¬ 
sive field in that it is becoming more 
and more concerned ^vith the treat¬ 
ment of the total person. Thus, the 
pediatrician is concerned with the ill¬ 
ness of tlie patient but is also becoming 
concei’ncd with the patient's reaction 
and adjustment to his illness. We arc 
beginning to see more and more the 
need for guidance in the treatment of 
patients who have undergone hemi- 
sphex’ectomy. Tlieir entire way of life 
needs to be restructured, relearned, 
and now goals established. This can 
be done only with the aid of the phy¬ 
sician who is treating the patient. In 
the case of the child who is undergoing 
heniispherectomy, both the pediatri¬ 
cian and the neurosurgeon need to 
undcretand the total consequences of 
surgerj’—social, economic, and medi¬ 
cal if he is to help bring about an effec¬ 
tive adjustment for the child and his 
familj’. Research in this area will 
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need to lie interdiseiplinarj- and find¬ 
ings pooled, since pediatrician, neiu’o- 
snvgeon, neurologist, psychologist, and 
psychiatrist each contriliute to the 
total understanding of the patient. So 
long as each specialty works inde¬ 
pendently, a total Gestalt will be lack¬ 
ing. Systematized and well-controlled 
interdiseiplinaiy research will no 
doubt prove to be more fniitful in the 
end. 

CONCLUSIONS 

Wliat information then can the pe¬ 
diatrician and neurosurgeon impart to 
the parents of hemiplegic children who 
are being considered for hemispherec- 
tomy? It would seem that he could 
point out that research findings deal¬ 
ing with children tend to indicate a 
low surgical mortality rate, a very 
good chance that intractible seizures 
will become extinct or greatlj’- reduced 
in number and severity, and more ade¬ 
quate control of emotional outbursts. 
The prognosis of the hemiplegia itself 
is indeterminant at this time although 
some do improve. While mental re¬ 
tardation is certainly not cured by 
hemispherectomy, it seems reasonable 
to suppose that more optimal intellec¬ 
tual fimetioning will ensue if the hj'- 
pertonic behavior of the individual 
prior to surgery interfered with the 
efficacy of his intellectual functioning 
and is absent following surgery. 

.SUMM.IRT 

This paper reviews the British and 
American literature regarding the ap¬ 
plication of hemispherectomy to chil¬ 
dren suffei’ing from infantile hemi¬ 
plegia, intractable seizures, emotional 
outbui'sts, and mental retardation. 
Wliile investigatoi’s differ in the 
amount and kind of information they 


report, certain trends are evident 
when the 29 eases are evaluated in 
terms of consequences of surgery. 
There seems to be a low surgical mor¬ 
tality rate, decrease or extinction of 
seizures, more effective control of emo¬ 
tional outbursts, and, in some cases, 
improvement in the hemiplegia itself. 

Consideration is given to ways in 
which research in this area can be 
made more systematic and more ade¬ 
quately communicated. Suggestions 
for future research are also presented. 

The author wishes to express his gratitude 
to Dr. Robert B. King, assistant professor of 
neurosurgery, Washington University School 
of Medicine—now professor and liead of tlic 
department of neurosurgery, Syracuse Up¬ 
state Medical Center—for introducing him 
to this area of study. 
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Comments on Current Literature 


IIYPOPHOSPTIATASIA 


The association between deficient 
bone formation and low alkaline phos¬ 
phatase aetivitj' in the sernni and tis¬ 
sues was first reeognized as such by 
EathbuiP in 1948. Various clinical 
aspects of the condition, called hypo- 
phosphatasia by Eathbun, had been 
j'ecorded earlier. Subsequent reports, 
some of which used the terminologj’-, 
low phosphatase rickets, indicated 
that this bone disorder is more com¬ 
mon than was suggested originally. 
At the present time a clearer concept 
of hypophosphatasia as a disease state 
is emerging, particular!}' M'ith refer¬ 
ence to its differentiation from vita¬ 
min D resistant rickets, and from 
osteogenesis imperfecta, both of which 
may be accompanied by changes in 
the teeth. Eatlibun’s original case 
was that of a male infant, seen first 
at 3 weeks of age, vdio was admitted 
to the hospital because of failure to 
gain weight and apparent pain on 
handling. In this young infant, de¬ 
fective mineralization of the skeleton 
was quite evident, with marked ra¬ 
chitic changes in the bones and dimin¬ 
ished serum alkaline phosphatase ac¬ 
tivity. The low level of alkaline 
phosphatase persisted through six 
weeks of hospitalization, during which 
the infant was under vitamin D ther¬ 
apy, supplemented by thyroid and 
testosterone. At the time of necropsy, 
diminished alkaline phosphatase ac- 
tivit}^ in the tissues was demonstrated. 
Pathologic bone lesions were described 
as indistinguishable from those associ¬ 
ated with vitamin D resistant rickets. 

Cases reported since 1948 have at¬ 
tested to the wide variability in age of 


onset in this condition—from birth, to 
adolescence, to adult life. In one in¬ 
stance reported by JleCance and his 
assoeiate.s,- defective mineralization of 
the skeleton was suspected before birth 
by x-ray examination. At birth the 
infant showed changes in the long 
bones, a poorly developed bony cra¬ 
nium with widel}’’ separated and com¬ 
municating fontanels, and a flattened 
chest; beading at the costochondral 
junctions was noted. An older sibling 
who died at 14 weeks of age was de¬ 
scribed as having the same condition. 
A patient described by Engfeldt and 
Zetterstrbm,^ on the other hand, ap¬ 
peared to develop satisfactorily until 
the age of 3 months, when failure to 
thriAm led to the discovery of a gen¬ 
eralized bone disease, which in some 
respects resembled rickets. Similarly, 
Sobel and her colleagues^ reported 
the case of a well-developed child first 
seen ,at 19 months of age. During the 
tAVO months preceding, several teeth 
had been shed, and Aveakness, pain on 
movement, and deformity of the limbs 
had become apparent. Onset in still 
older children has been described.’'’- 
Low leA’els of alkaline phosphatase 
actiAuty Averc noted in tAvo brothers, 
aged 10 and 13 years, Avhen the}' Averc 
admitted to the hospital for corrective 
orthopedic procedures.“ Likewise, 
cases liaAm been reported in adults of 
both sexes, in some instances the first 
sign being premature loss of teeth, or 
spontaneous fractures, or both. 

The American Journal of Boentgeii- 
ology for September, 1957, cari’ied an 
interasting and AA'cll-illustrated article 
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Oil liyjiopliospliatasia, tlic purpose of 
■which was “to outline the major fea¬ 
tures aud to draw a more complete 
picture of the disease.’”’ This report 
by Currarino, Neuhauser, Keyershach, 
and Sobcl covers a total of 33 cases 
of the disease from the literature and 
from information on some unpub¬ 
lished eases. These authors stress the 
wide variability with ago in both the 
clinical and the roentgenographie fea¬ 
tures, and present the findings in 
three age groups: in newborns, with 
])ossible detection in utcro, in infant.s, 
and in children. Taliulation of the 
])atients according to tlie age at on¬ 
set of symptoms revealed that in gen¬ 
eral the severity of the nvauifestations 
decreases as the age of onset increases. 
Prognosis seems to he poor when the 
disorder is clearly manife.st at birth, 
or in very early neonatal^ life. Jn 
six newborn infants the clinical fea¬ 
tures of the disease were essentially 
the same, “Each was born at t<‘rm 
with a globular and ‘boneless skull,’ 
soft skeleton, and .severe deformities 
of the extremities.’’^ These infants 
either failed to breathe or had severe 
I'ospirntoiy difficulty, and five died 
within the first hour of life. The sixth 
lived for nineteen days, showing dur¬ 
ing this time increasing respiratory 
distress. Three patients, in whom 
manifestations were aiiparcnt soon 
after hirtli, died between the ages of 
2 and (5 mouths. AVhilc the skeletal 
abnormalities in these three were 
somewhat less severe, they were gen¬ 
eralized and were undoubtedly pres¬ 
ent at birth. Common signs and 
symptoms included failure to gain 
weight, slow growth in length and in 
head eivcumfcvcuec, irritability, and 
jerky movements or convul.sions. 
i'romiuent features in some instances 
wore cyanosis, fever, sudden episodes 
of loud crying, anorexia, vomiting, 
and constipation. 

In a group of older infants the 
sym])toms appeared giudually between 
the first and the sixth montlis of life, 
and followed a period of api>arontIy 
normal development. 'NVhon the dis¬ 


ease appeared in infancy, the out¬ 
standing features were failure to 
thrive, with recurnug episodes of un¬ 
explained fever, anorexia, vomiting, 
constipation, irritability, and hypo¬ 
tonia. In some of these infants con¬ 
vulsions and cyanosis were noted. 
Eociitgcuologie examination reveals 
poor calcification of the skeleton; cra¬ 
nial sutures arc separated, the anterior 
fontanel is wide and bulging, and often 
tense. In some eases there is hj'per- 
ealcemia with the possibility of renal 
damage. Prognosis is somewhat more 
hopeful in the older infant; the bouc.s 
calcify slowly, symptoms tend to 
abate, and gi'owth proceeds. How¬ 
ever, bony deformity persists in vai-y- 
ing degrees and may become more 
marked with time. Craniostenosis 
may pose a serious problem, neces¬ 
sitating surgery in some eases. These 
children walk late and arc short in 
stature; tliey may e.xpericncc spon¬ 
taneous fractures. Tlic teeth arc 
hypoplastic and arc shed prematurely. 
Clinically tlio snrvivo»-s from this 
group merge into the third group of 
patients compo.sed of older children. 
This third group included patients 
who came under observation between 
the seventeenth month and the thir¬ 
teenth year of life. In a number of 
instances, mild manifestations could 
be ti’accd back to early childhood or 
to infancy. The usual features in¬ 
cluded delayed walking, defective 
gait, painful extremities, dental caries, 
often rampant, and premature loosen¬ 
ing and loss of teeth. 

Laboratory findings in hypophos- 
pliatasia are not considered abnormal 
except for the uniformly diminished 
alkaline phosphatase activity and, in 
.some case.s, elevation of scnim calcium. 
One intero.sting finding, however, 5s the 
occurrence in the uiine of unusually 
large amounts of a phosphate ester, 
phosphoctbanolamiuc."’ * This ester 
is widely distriliuted in the cells of 
many tissues of the ])ody. Wliile tlie 
metabolic role of this substance is 
not clear, the suggestion has been 
made that its presence in the urine 
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of patients deficient in tissue alkaline 
phosphatase activity reflects a disturb¬ 
ance in the functioning of at least 
one enzyme system.” 

Therapy in hypophosphatasia has 
not been satisfactory in general; trials 
with growth hormone, vitamin C, thia¬ 
mine, thyroid, and testosterone have 
not resulted in significant alteration 
in the clinical evidence of the disease, 
or in permanent change in phospha¬ 
tase acthdty. The use of testosterone 
is discouraged since in experimental 
animals a reduction in kidney alkaline 
phosphatase resulted from its use. 
While vitamin D in high doses may 
accelerate mineral deposition, the 
dangers of hypervitaminosis in the 
presence of hypercalcemia and kidney 
damage must be taken into considera¬ 
tion. A recent preliminary report'® 
from Canada describing the use of 
cortisone in a female infant with 
hypophosphatasia suggests a remission 
of many of the pathologic features of 
tlie disease, but these findings have not 
been evaluated completely as yet. 
Studies in rats of the effect of corti¬ 
sone on scrum alkaline phosphatase 
activity arc likewise in the prelimi¬ 
nary stage.'' 

On the basis of the more fully in¬ 
vestigated patients included in their 
survey, particularly the roentgen- 
ographic and pathologic studies in the 
different age groups, Neuhauser, Sobel, 
and their associates' conclude that 
hypophosphatasia is a definite disease 
entity “quite unlike any other bone 
disease. ” Some features resemble 
those of rickets, of resistant rickets, 
or of osteogenesis imperfecta, the 
manifestations varying with age. “In¬ 
terpretation of the pathogenesis of the 
disease has been focused principally 
on the low phosphatase of the serum, 
hones and other tissues.” The dis¬ 
covery of low phosphatase activity 
in parents or siblings suggests geneto- 
trophic disease, and manifestations 
at birth or before indicate that the 
condition may be congenital. Two 
frenetic explanations have been con¬ 
sidered possible: the operation of a 


dominant factor which is intensified 
in the homozygous state, but expressed 
in varying degree in the heterozygous 
individual; or based on a recessive 
factor which in the hetcrozjf^gous state 
is incompletely covered b 3 ^ a normal 
gene, so that carriers can be detected. 
In ti'aits having to do with complex 
enzjune sj^stems, it is more likely that 
a number of hei’editary factors is in- 
Amlved. Phjrsiologie aspects of alka¬ 
line phosphatase and its substrates 
have been studied with reference to 
bone metabolism.-’ ” The abnormal 
metabolite, phosphoethanolamine, has 
been found in the plasma as well as in 
the urine of patients with hypophos¬ 
phatasia. In a very interesting and 
informative review of the biochemical 
aspects,® one author suggests that a 
studj’’ of sucli conditions as hj^pophos- 
phatasia maj' open the way to a better 
understanding of many enzyme sj’s- 
tems of the body. 

Bussell J. Blattner 
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Correspondence 


To the Editor: 

I have read Dr. Tahrah’s gloomy discus¬ 
sion of pediatric practice in the December 
issue with interest, but with no alarm for 
the future of pediatrics or pediatricians. I 
think I can understand what he means, al¬ 
though I do not agree with most of what he 
says. There is no trade, profession, occupa¬ 
tion, or business that does not have its dis¬ 
advantages and moments of l)oredom, be it 
burglary, tight-rope walking, preaching, or 
banking—or even professoring in a largo 
teaching hospital where unusual cases abound, 
of which Dr. Tahrah seems to be so fond. 

There can be no doubt that pediatric 
practice somotinios approaches the point where 
the pediatrician wonders if he will ever sec 
anything again except run-of-the-mill colds, 
inoculations, and “checkups.” He certainly 
will, and if ho has been in practice for anj- 
length of time and goes over his records, he 
finds that he has seen about every disease 
that children have. 

Pediatrics will continue to bo a legitimate 
specialty because, although the pediatrician 
is the child’s family doctor, and is in this 
sense a general practitioner, inumcrable prob¬ 
lems arise whicli are not seen in the adult, for 
the child is not merely a small man. He is 
a different sort of man, with liis own private 
and particular troubles, many of which need, 
in order to be dealt witli successfully, special 
knowledge which the general practitioner docs 
not have. I fail to sec how Dr. Tabrah can 
think that the practice of pediatrics is nar¬ 
row, or that general practice will furnish 
more interesting problems. 

It is true, as he has said, that the pedi¬ 
atrician has to see a large number of patients 
each day in order to make a good living. 
This won’t hurt him; so does every other 
doctor except a surgeon. The practice of 
medicine has never been an (osy way to make 
a living. There is, however, one great dis¬ 


advantage in the pediatrician’s life, from 
which lie suffers more than any other doctor— 
the telephone. He is at the mercy twenty- 
four hours a day of as many-women as com- 
pri.se his clientele; he is continually inter¬ 
rupted at whatever he may bo doing to talk 
of things which often amount to nothing. 
Hut life can’t be all cakes and ale, no mat¬ 
ter how one earns his living, and there really 
is not too much else in the pediatrician’s 
business that incommodes him a great deal. 

Dr. Tabrah says: “A few years ago this 
colorle.ss job [the practice of pediatrics] 
was relieved by challenges of frequent and 
severe disease, and the physioian was called 
upon to use his greatest ingenuity.” To 
most people there is certainly nothing “color- 
Ic.ss” about children, and it has always 
seemed to me that a pediatrician has to use 
a pretty considerable amount of ingenuity 
and wit every day of his life, -whether or not 
he is dealing with serious diseases. Dr. 
Tabrah seems to think that there is satisfac¬ 
tion only in dealing with unusual cases, or in 
being shut up within the ivory towers of a 
big teaching hospital. This is not so for 
most people, and I can assure him from 
a long experience in a big teaching hospital, 
and also as a plain ‘ ‘ house-to-house ’ ’ doctor, 
that there is as much tiresome routine in a 
teaching hospital as there is in the “out- 
.side” practice of pediatrics. 

I agree with Dr. Tabrah that some men 
arc unfitted for pediatric practice because 
of individual tastes and personalities: this 
is not unnatural; there are plenty of young 
men in all occupations who got into the 
wrong job. 

I know well at present two relativcdy young 
men who practiced pediatrics for a while 
didn’t like it—and are now working in re¬ 
search laboratories in a big hospital where 
they have both already done outstanding 
work, and will undoubtedly accomplish much 
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raorc before tlioy nio <lrme. Ench lins found 
his proper place. The practice of pediatrics 
^^as not it. 

If a man does not have a groat liking for 
children, it is best that he keep out of 
pediatries. This may bo Dr. Tabrah's trouble. 
To most pediatricians there is something 
about a child that is appealing in the highest 
degree. I think that most of ns have not 


just a liKini/ for children, but a genuine love 
for them—for their freshness, their simplicity, 
their sheer Iw'avrty, their helplessness. Ts 
there anyone more tieserving of help than a 
child in troublcl Can a man occupy himself 
better than jii trying to got him out of it? 
I doubt it. 

I.F.ms Webb IIile 

Boston', Mass. 


News and Notes 


Fellowships ill dovelopmeutal diagnosis are 
available at the Clinic of Child Development 
which is sponsored jointly b>* the Depart- 
meat of Pediatrics of the Ohio State Uni¬ 
versity, College of Medicine, the Children's 
Hospital of Columbus, Ohio, and the State 
Department of Mental Hygiene and Correc¬ 
tion. The Clinic is concerned with the evalu¬ 
ation of neurologic status and maturity level 
in children in the preschool period suspected 
of having deviations in development. The 
majority of the children have ncuropsychiatric 
disabilities which are organic in nature. In 
addition to diagnostic evaluation, guidance 
in the management of problems, and help in 
securing the nccesHary medical and conimU' 
nity sm'icos is provided. 

Fellowships are open to pediatricians, or 
j)<iy«’liiatrist8 uho arc board eligible. They 
arc for a period of one year beginning July 
I, 1958, uith one po'iition each mx months 
:i\5iilabl(‘, and carry a stipend of .fS.OOO. 
Physicians who arc trained uill have op¬ 
portunities to engage in research projects de¬ 
signed to elucidate the etiologies of the 
neuroiisychiatric disabilities of childhood and 
to enter into the teaching program. 

Address inquiries to: Dr. Earl H. Baxter, 
Chairnmn, the Department of Pediatrics, 
The Ohio State University, or to Dr. Hilda 
Knoiilorii, Director of the Clinic of Cliild 
Develojiment, at the Cliildreti's Hospital, 561 
South 17th Street, Columbus 5, Ohio. 

Dr. Harris D. Biley, Jr., has been appoint¬ 
ed chairman of the department of pediatrics 


at the University of Oklahoma School of 
Medicine, Oklahoma City. Dr. Eiley was 
formerly on the staff of the pediatric de¬ 
partment at Vanderbilt UnU'crsity School 
of Medicine. 


The Summer Camp for Vtalctic Children 
will bo conducted for the tenth year under 
the auspices of the Chicago Diabetes Asso¬ 
ciation, July 20-Augnst 10. at Holiday 
Horne, Lake Geneva, Wrs. Boys and girls 
S-14 years of age are eligible. 

As in previous years, the camp will bp 
staffed by resident physicians, a nurse, two 
dietitians, and a laboratory technician, in 
addition to tiie regular counseling and do¬ 
mestic staff of Holiday Home. 

Rates for Summer Camp are arranged in 
accordance ndth individual circumstauces. 
Applications may be obtained from, and in- 
quirwR should lie addressed to; The Chicago 
Diabetes Association, 5 South Wabash Ave¬ 
nue, Chicago 3, Ill. (ANdover 3-1861.) 

Applications for the rc'iidency from .Tan. 
1, 11K59, to Dec, 31, 1959, in Pediatric On¬ 
cology nt Memorial Center for Cancer and 
Allied Diseases in New York will be re¬ 
ceived up to July 1 , 1938. This residency is 
approved for partial credit by the American 
Board of Pediatrics and is limited to the 
neoplastic diseases of children. Salary: 
.$4300 anuunll.v plus maintenance. For ap¬ 
plication forms and information write; Di¬ 
rector, Pediatric Service, Memorial Center 
for Cancer and Allied Diseases, 444 Ea«!t 
GSth Street, New York 21, X. Y. 
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The IX International Congress of Paedi¬ 
atrics will be held in Montreal, Canada, from 
July 19-25, 1959, under the auspices of the 
International Paediatric Association at the 
invitation of the Government of Canada and 
the Canadian Paediatric Society. The scien¬ 
tific program has been planned to embrace 
the problems of child care in their broad¬ 
est sense, and will include plenary sessions, 
pane! discussions, original communications, 
and scientific," e.xhibits. Simultaneous inter¬ 
pretation will be employed for all plenary 
sessions. Ofldcial languages will be Eng¬ 
lish, French, and Spanish. A varied pro¬ 
gram of social events will be offered. The 
Preliminary Program and registration forms 
will be distributed in a few months’ time to 
paediatricians throughout the world. 


Medical Education Week, with the pur¬ 
pose of focusing the attention on, and inform¬ 
ing the public of, the basic significance of 
medical education, will be held the week of 
April 20 to 26, 1958. 


The Seventh Annual Clifford D. Sweet 
Seminar, sponsored bj' Children’s Hospital of 
the East Bay, will be held on May 16 and 
17, 1958, at the Claremont Hotel in Berkeley, 
Calif. Guest speakers will be: James G. 
Hughes, M.D., Professor of Pediatrics and 
Chairman of the Department of Pediatrics, 
University of Tennessee Medical School, and 
Paul H. Ilolinger, M.D., Professor Broncho- 
Esophagologj’, University of Hlinois and Chil¬ 
dren’s Alcmorial Hospital. 



Books 


The Normal Child. Ronald S. Illingswortli, 
M.D., F.R.C.P., Second Edition, Boston, 
Little, Broun 5: Goniimny, 1957, 350 pa" 0 .s. 
Price $7.00. 

As a general rule, reviews of second 
editions are limited to pointing out impor¬ 
tant changes. We arc under the impression 
that this text, by the Profes-sor of Child 
Health at the University of ShefRold, i.s not 
well enough known to practitioners, in the 
United States at least, although the fact 
that the first edition, published in 1953, 
had to bo reprinted the following year 
testifies to its general acceptance. This 
second edition, moreover, has been com¬ 
pletely rewritten and e.^tended in scope to 
cover the first five years. It is rather a 
unique book, and we arc not familiar with 
any other text that covers qiiite the same 
ground, or has the same purpose. Some quo¬ 
tations from the preface of the first edition 
describe the author's approach and the scope 
of the text. 


“In some teaching schools there la too 
imieh emphasis on the rare and 'interesting' 
and too little eniphashs on the common con¬ 
ditions which form the large bulk of family 
practice. In the case of children, many of 
these common condition.s consist of varia¬ 
tions from the normal whicli Jiaixlly anionnl 
to disease, but whlcli cause a great deal of 
anxiety to the parents. The doctor may 
leave the medical school ill-equipped to deal 
with tlieni." “It is because I felt this 
knowledge of the normal is not easy to 
acquire from the available text books that 
this one was planned.” "In planning the 
book 1 was constantly f.aced with the dlfll- 
cultv of deciding what is normal and what 
is abnormal, and what, tlierefore. should be 
included in the book and what excluded 
It is almost impossible to dehne the normal. 
It Is certainly not synonymous with the 
average A child niav differ ver>’ widely 
fiom the average child In physical and 
mental development and yet be perfectly 
normal." “Behaviour problems are included 
in the book because everj’ normal child has 
them. I feel that a child with no be- 
liaviour problems would be highly abnor¬ 
mal." 

The author has very ably accomplished 
the task ho undertook. He has arranged 


his material in four sections: Feeding Prob- 
lein.s; Physical Problems; Developmental 
Problems; and Behaviour Problems (parental 
attitudes, discipline, sleep, anorexia, crying, 
etc.). There arc a number of more extensive 
texts on each of these subjects, but by bring¬ 
ing them togetlier in this way in relation to 
the normal child, a practical book which 
should be of great value to the practitioner 
has lesulted. Tlic book also is very well 
written and the discussions make interesting 
reading. The author shows n wide knowledge 
of the woik and opinions of others concerning 
the topics discussed, and there is a bibli¬ 
ography running to 46S references. These, 
however, arc not simply quotations but arc 
woven into tlie discussions based on Dr. 
I111ng.sworth’8 experience. 

Tlic text should bo of particular value 
and service to tho younger pediatrlcinns start¬ 
ing praelice, as most of the problems ho will 
encounter so frequently in pediatric practice, 
outside of tho management of illncs.sos, are 
included. The book was of particular interest 
to the reviewer in connection with the recent 
criticism of the pediatrician ns not being 
prepared by his training for the problems 
he will meet in jiracticc and thus finding 
pediatric practice “unrewarding," which has 
been the subject of considerable discussion in 
the JourvNAi. in recent months. From this 
viewpoint alone, tlic book can be read with 
great profit by tiio hospital residents planning 
to enter practice, as well as by their teachers. 
It is highly recommended for tho prac¬ 
titioner's library. 

B. S. V. 

Tuberculosis: Every Physician’s Problem. 

J. Arthur Myers, M.D., Springfield, Ill., 

1937, diaries C Thomas, Publisher, 290 

pages. 

Karely has an author been able to cover 
a subject of so wide a scope, as concisely 
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and yet at, completely, as has Dr. Myers 
in this splendid work on tuberculosis. The 
book is divided into tlirco parts. Tlie 
first includes a brief but comprehensive 
historical sketch, a discussion of the bac- 
leriologic characteristics of the tubercle 
l.iacilluR, and a description of the invasion 
and pathogenesis of primary tuberculosis. 
In the second part a thorough discussion 
of the clinical (reinfection) type of tuber¬ 
culosis is given, including its patliogenosis, 
diagnosis, and present methods of treat¬ 
ment. An e.vcellent ev.ahintion of the spe¬ 
cific drugs presently in use is given iii this 
section. The third part of the book deals 
with control to eradication, in which, after 
a brief consideration of the many anach¬ 
ronisms that were once somewhat wide¬ 
spread and have since been abandoned, a 
careful evaluation is made of the control 
measures that have been used. The role 
of the physician in the program for control 
and eradication of the disease is thoroughly 
discussed. Finally, the author cautions 
against the danger of overconfidence, built 
up by the somewhat idienomenal gains that 
have been made, and warns that a le.ssoning 
of the intensity of the present efforts to¬ 
ward control ami eradication of the disease 
could easily result in wiping out all of the 
beneficial progress made thus far. 

The book gives a complete account of 
present-day knowledge of the dison.se and 
its treatment today and should bo of in¬ 
terest to every practicing physician, regard¬ 
less of his specialty. 

D. S. 

Practical Allergy. M. Coleman Harris and 

Norman Shuro, Philadelphia, 1957, F. A. 

Davis Companj-, 471 pages. 

Concise, w-ell written, and well printed, 
this textbook will be of help to any physi¬ 
cian, but of the greatest usefulness to the 
one who has had little or no training in the 
care of allergic patients. It should also 
provide an excellent introductory work for 
medical students. The text is readable. 
The views e.xpressed are sound. Contro¬ 
versial issues are well handled. The im¬ 
portance of individualizing each case is 
emphasized. 

The pollen chart for the United States 
may be a little awkward to use. The 


plant pictures iue good, but the list is not 
complete for some parts of the country. The 
inve.stigation of environmental factors is 
well presented bat the procedures of en¬ 
vironmental control arc not. 

Alany pediatric allergists wonld object 
to giving cod-liver oil to allergic infants as 
the authors recommend and would irrcscribc 
instead the crystalline form of the vita¬ 
mins A and D. 

Consideration should be given to the 
type of infecting organism before prescrib¬ 
ing antibiotics to the patient having asth¬ 
matic bronchitis. 

The authors are to be commended for 
their very sane presentation of the use of 
steroid medication. 

The book, ns its name implies, is con¬ 
cerned with the practic.al aspects rather 
than the theoretic aspects of allergic dis¬ 
ease. It contains enough of i)ediatric inter¬ 
est and importance to recommend its use 
by any practicing pediatrician. 

G. B. L. 

Barbara. A Prologue. Willard Abraham, 

New York, 195S, Binehart & Co., lac., 

94 page.s. Price $2.00. 

One of Those. Sophia Gant, New York, 

1957, Pagent Press, Inc., 88 pages. Price 

.$2.50. 

These arc two small books for lay reading, 
by parents to whom children with mongolian 
idiocy weie born, published within a few 
weeks of one another. Except for the subject 
they have nothing in common. The author 
of liarhara is a professor of education at a 
southwestern state university and by the 
irony of fate was particularly interested in 
exceptional children. The infant was placed 
in an institution for retarded children and 
lived a relatively short time. It is very well 
written and the story is one of the emotional 
reactions of the parents following the birth 
of the infant and their adjustment to the 
calamity. 

It is not so easy to review Mrs. Gant’s 
book. In this case the child, now around 20 
years of age, obviously belongs in the grouj) 
of mongols with minimum retardation. Hi-s 
mother, a former teacher, has devoted her 
life to his education with remarkable results. 
A printed sample of a week’s schedule or 
“time table” at grade 7 is amazing. The 
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book is a, revelation of what a devotctl, ncwr 
(lIccouraKeil mother, aeting as a teacher, can 
do. The difficulty in reviewing tlie book oIh 
jcctively lies in the fact that Mrs. Gant is a 
deeply religious woman and attributes all of 
her son’s progress and development ns God’s 
answers to her prayers, and never in any way 
to her o\vn work. The book is replete with 
lublical references on almost every page. Far 
be it from the reviewer to enter into a dis¬ 
cussion of the reasons for the boy’s progress. 
Site has accomplished a remarkable achieve¬ 
ment and is entitled to her vieu'point and 
opinion. 

B. S. V. 

Child Psychiatry. A Thoroughly Reliable 
Guide to Children’s Behavior Problems, 
cd. 3. Leo Kanner, M.D., Springfield, III., 
1957, Charles C Thomas, Publisher, 777 
pages. Price $8.50. 

The third edition of Kanner’s Child Psy- 
chiatry maintains the high standards set by 
the earlier editions. Many sections have been 
extensively rewritten. The new edition can 
be relied on for the inclu'sion and critical 
evaluation of recent advance^ in child psy¬ 
chiatry. 

Tlic book is unique among textbooks. Kan- 
nor has thought widely aiiout his field. The 
treatment of each subject reflects his delib¬ 
erations. Ife accepts nothing without first 
weighing it—and then, if ho accepts, he ac¬ 
cepts tentatively. Yet the reader does not 
find himoelf confused by this way of piemen- 
inlion. Rather it leads to clarification. 

Kanner writes easily, at times almost con¬ 
versationally, often witli quiet humor, al¬ 
ways witli great humanity. Psychiatric terms 
whose meaning might be obscure to the pe¬ 
diatrician are, in the main, avoided. 


For the pediatrician—ns ''ell as the child 
ps 3 *cliiatri 8 t—this book should be invaluable. 
The field is comprehensively covered and a 
wcU-sclccted bibliograjiliy is available at the 
end of each chapter for tIio«c wlio uould 
go to original sources oi who want to dig 
deeper. 

31. B. 

Laboratory Applications in Clinical Pedi¬ 
atrics. Irving J. Wolman, M.D., Kow 
York, 1957, ilcGraw-Hill Book Company, 
Inc., 1019 pages. 

This book is a comprehensive summary of 
laboratory procedures "hich are useful in 
the practice of pediatrics. The author re¬ 
views the normal \alups for each test accord¬ 
ing to age, but does not present any method¬ 
ology except wlien this knowledge is neces- 
^ary for obtaining the proper teat sample. 

The application of the laboratory pro¬ 
cedures arc discussed in light of the path¬ 
ologic physiology of the various diseases. The 
indexing and organization of the book enable 
the reader to study tlie application of a single 
laboratory test or to determine wliat pro¬ 
cedures should be carried out for accurate 
evaluation of a certain disease. Frequently, 
the autlior summarizes the accepted ther¬ 
apeutic regimes and relates the clinical to- 
sponse to this therapy to the changes in 
laboratory determinations. 

This book is not a laboratory manual, but 
is a discussion of pathologic physiology ns 
shown by routine laboratory tests. It should 
be a worth-while addition to the library of 
all persons and institutions interested in the 
treatment of infants and ehildien. 

M. R. B. 



Editor’s Column 


DO WE NEED A NEW PERSPECTIVE IN INFANT NUTRITION? 


H and in hand with the nutritional 
scientist, the pediatrician has 
striven for the betterment of nutri¬ 
tional health in our society. The de¬ 
velopment of the deficiency concept of 
disease provided a guiding philosophj' 
for this effort, tlie diseoveiy of the 
various essential dietary factors a ver¬ 
ification of important hypotheses, mod¬ 
ern food technology the implementary 
tools. This grand coalition of effort— 
scientific, agriculWral, commercial— 
has in the short span of half a century 
wrought a nutritional revolution. 

Not all societies have participated in 
this revolution. There is still miteh 
concern over the welfare of the mil¬ 
lions of stai’ving children inhabiting 
large sections of the globe. This and 
other considerations have conspired to 
preserve the deficiency concept as 
paramount in the nutritional field. For 
the most part, our students are taught 
in terms of minimum requirements. 
Strenuous efforts ai'C being made to 
show that a number of diseases of un¬ 
certain etiology represent deficiency 
states. Despite our surfeit of food 
we are being urged to eat more and 
more. The casual observer easily gains 
the impression that oiir society could 
be still better fed. 

But medicus, circnmsjnce! The re¬ 
sults of the nutritional revolution are 
plainly visible. Clear-cut examples of 


deficiency states are difficult to find 
for purposes of classroom demonstra¬ 
tion. AVell-nourished children fill 
your offices. Malnutrition is no longer 
a major problem in those areas of our 
countiy where good medical care is 
enjoyed. 

Perhaps the time has come for an 
examination of the following question: 
In our zeal to prevent nutritional de¬ 
ficiencies in the infant and child pop¬ 
ulation have we actually succeeded in 
feeding them too much ? Sparse 
though they are, the inferential data 
pertinent to this question are deserv¬ 
ing of consideration. 

Nutritional excesses can be hannful. 
The suggestive relationships between 
dietary fat and atherosclerosis, and be¬ 
tween salt intake and hj’pertension are 
attracting the attention of the plysi- 
eian who cares for adults. The health 
e.xperience of life insurants indicates 
that aji optimal weight exists for the 
adult, for there is a modest increase 
in mortality for those who are under¬ 
weight and a striking increase for the 
overweight. In the experimental ani¬ 
mal the case against overfeeding has 
been documented for a number of 
species. Of interest to the pediatri¬ 
cian is the inverse relationship be¬ 
tween growth rate and longevity which 
has been noted in wideh’ divergent 
species, and many years ago Raymond 
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Pearl concluded that “the length of 
life depends inversely on the rate of 
living.” 

OveiTiutrition in the adult is fast 
assuming the status of a major nutri¬ 
tional problem. 'Whether obesity in 
the child constitutes a threat of simi¬ 
lar magnitude is a question which 
cannot be answered on the basis of 
present evidence. However, Hihtc 
Bruch’s observations have shown that 
the obese eliild tends to remain over¬ 
weight in adult life. Despite the lack 
of precise data on tins point, the ob¬ 
servations on adults togetlier with the 
results of animal experiments point to 
tiic desirability of reassessing cliild- 
!\ood nutrition and current nutritional 
practice in the modem perspective. 

A particularly compelling considera¬ 
tion is to be found in the established 
trend in the growth performance of 
infants and children. Tliere is ample 
evidence that the infant and child of 
today arc growing faster than in pre¬ 
vious generations. Standard growth 
charts need periodic revision, and al¬ 
ways in the upward direction. This 
is not an isolated phenomenon, for it 
has been recorded by jMcrcdith for 
this country,, by Tanner and Morant 
for England, Nonvay and Germany, 
and hy Ebbs for Canada. Cliildren 
of all ages, save the newborn, have 
shown a progrc.ssive increase in height 
and weight in successive generations. 
iMaximum height in the male is at¬ 
tained at an earlier age. Both sexes 
have shown this change, and all eco¬ 
nomic groups are involved. During 
this same period, which covers about 
a hundred yeai-s, there has been a 
progre.ssively downward trend in inc- 
narcheal age, and the age at which the 
adolescent growth spurt occurs. 


The reason for this trend is not 
known, nor is it knoum whether it c.v- 
tciids back beyond the mid-nineteenth 
ccntuiy since systematic obseiwations 
on human growth rates were not made 
prior to that time. Possible explana¬ 
tions include the progressive hybridi¬ 
zation of the western races and the de¬ 
cline in chronic intercurrent disease. 
Some have speculated that it is merely 
a phenomenon of recoveiy fi'om the 
ravages of the earb' phase of the in¬ 
dustrial revolution. Observations such 
as the dips in the secular curve during 
wartime in Europe and the economic 
depression and the fact that obese chil¬ 
dren show advanced stature and mat¬ 
uration strongly sugge.st that im¬ 
proved nutrition is in part responsible. 

The question may now he posed: 
What is optimum growth? Basic to 
llii.s consideration is the fact that all 
human growth data are empirical. On 
a priori grounds there is no way of 
deciding wliether the child of yester¬ 
year was stunted, or the one of today 
overgrown and overnonrished. Nor 
can we conchulc without further evi¬ 
dence that the observed changes in 
growth pattern liave been wholly bene¬ 
ficial, as many would have ns believe. 

The requirements for many dietary 
essentials are geared to growth rate, 
so the definition of optimum nutrition 
is bound up with the one above. De¬ 
spite the valiant efforts of nutrition¬ 
ists it must be admitted that precise 
information on the matter of minimum 
requirements is lacking for all but a 
scant few of the essential constituents 
of the diet. The tendency has been, 
on the part of physician and official 
council alike, to err on the side of 
recommending too much rather than 
too little. The gaps in knowledge 
hei-e have been recently highlighted, 
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for example, liy the discoAmry that 
ehildreii in Cesdon appear to thri\'e 
on an intake of ealcinm considerab] 3 ’^ 
beloAA" that siipposedlj^ necessaiy for 
the American child. Outside of cer¬ 
tain disease states, Ave knoAv A-eiy little 
about possible A-ariations among eJiil- 
dren in their dietaiy needs. 

In vicAA^ of these uncertainties in 
our knoAvledge, should avc continue to 
giA^e concentrated formulas to infants, 
formulas Avhich supply much more 
protein, calcium, and calories than the 
usual breast-fed babj’' receii'es? Should 
uu foster the earlier and earlier in¬ 
troduction into the infant diet of solid 
foods for AA'hich there is no proA'ed 
need? Should aa'c continue to condone 
among the parents of our patients tlie 
attitude that lugger babies are liettcr 
babies? In the light of recent reports 
of the deleterious effects of modest in¬ 
creases in vitamin D and vitamin K 
dosages, should avc not take another 
look at current practices in proplndac- 
tic vitamin prescriptions? 

At the daAvn of modern pediatrics 
there Averc manv' forces at Avork in the 
direction of underniitrition. These 
are still in effect in man.A^ areas of tlic 


Avorld, but today in our society they 
haAm been largely reiilaeed by forces 
operating to promote overnutrition. 
The decline in intercurrent chronic 
disease is one sucli force. Anotlier is 
modern food technologA-: the im¬ 
proved digestibility of modern ar¬ 
tificial f 0 r m u 1 a s, the tremendous 
production of h i g h-qiiality foods, 
the speed AAuth Avliich foods can be 
distriluited among our people, and 
the efficiencj’’ Avith AAdiich tliej’’ are 
protected against deterioration during 
storage are all important factors. 
Highlj" potent dietaiy supplements 
arc aA’ailable in increasing quantity: 
the commercial production of vitamins 
has risen 700 fold in the last 17 .years, 
and the annual outjnit can noAV be 
measured in tons. Promotional ad¬ 
vertising is aimed at increasing the 
desire for even more food. Overnutri¬ 
tion is easier to achieA’e than at any 
time in the past. To a large extent it 
AA-ill be the actions of the pediatrician 
as observer and counsellor AAdiieh Avill 
determine Avhether it Avill constitute a 
threat to the child of the future. 

Gilbert B. Porbes 


INFANT FEEDS—HOT OR COLD ? 


I N THIS issue (page 404) Ave publish 
a report that has been of consid¬ 
erable interest to the Editorial Board 
for a number of reasons. Bj' its pub¬ 
lication it should not be assumed that 
the JouRN.AL and the members of the 
Board adimeate discarding the time- 
honored custom of AAmrming the bottle 
before offering it to the babj^. Dr. 
Gibson, of Abilene, Texas, Avhose in¬ 
tellectual curiosity led him to question 


the importance of strict bed rest for 
children Avith minor febrile diseases 
(J. Pediat. 49:256, 1956) has ques¬ 
tioned the importance, or better, per¬ 
haps, the necessity, of another time- 
honored custom. Manj' pediatricians 
Avill recall isolated experiences in their 
practice Avhere babies have been fed 
unAA'armed bottles Avithout apparent 
harm. Such an experience led Dr. Gib¬ 
son to investigate the use of unAAmrmed 
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feeds hy a study condueted in his pri¬ 
vate practice. Eighty-nine per cent of 
150 infants accepted cool or cold for¬ 
mulas, and, ill 120 of these followed, 
development proceeded normally. No 
liarmful effects were noted. 

Thus the importance of another 
timc-Iionorcd custom has been f|ues- 
tioned by an “inquiring mind,“ One 
of the reasons for its intei'osl is that 
it is a study based on material in a 
private practice, in the way so many 
advances have been made, of which the 
work of !Mackenzie in cardiology is a 
brilliant example. Further, it was 
made without the use of a laboratory, 
although it raises questions that re- 
(luire laboratory investigation. For 
example, some laboratory worker may 
be interested enough to determine by 
means of a thermocouple the tempera¬ 
ture of the cool milk by the time it 


reaches the stomach, and such ques¬ 
tions as to whether a cool feeding in- 
tluenecs the secretions and peristalsis: 
studie.s we doubt if Dr. Gilison is in a 
position to carry out. 

Another reason for its interest, as 
one ineinlicr of the Board who reviewed 
the manuscript remarked, is that it is 
a warming refutation of the lack of 
rewards of the private jn-acticc of pe¬ 
diatries—a subject of much discussion 
b}' Journal readers since the publica¬ 
tion of the letter by Dr. Tabrah last 
December. ^Vc arc quite certain that 
Dr. Gibson lias found the private 
practice of pediatrics in a small city 
not onl^' completely rewarding, but 
of exciting interest. There is an old 
saying, full of truths, that what a 
man gets out of anything depends upon 
what he puts into it. 


DIET LISTS 


I N Professor lllingsworth’s recent 
book, The Normal Child, reviewed 
elsewhere in this issue by the Editor, 
a iiaragrapli under tlic heading, “A 
little knowledge of nutrition” bi'ought 
rceollections of one of tlic several epi¬ 
sodes in pediatric practice uheii our 
zeal van ahead of our knowledge and 
experience, as so often has happened 
in medicine. I refer to the handing 
out to parents of “diet lists*’ with 
elaborate details as to the different 
foods and the exact amounts to be 
given to children at each meal. It 
had its genesis to a large oxtriil in 
tlie great interest in malnutrition in 
children tlial developed some 40 to JO 
years ago. 'riiis diagnosis was largely 
based on finding tliat a child fell be¬ 
low the average of tlie ucight-heiglil- 


age talile.s olitained from the measure¬ 
ments of thousands of children of 
school and preschool age. If a child 
wa.s a .small percentage below the aver¬ 
age, he wa.s classified as “malnour¬ 
ished,” and .steps must be immediately 
taken to improve his diet. So diet 
lists became a vogue and were given 
much lay and medical publicity. The 
intent was to instruct parents and 
make it easy for them to give Johnny 
three well-balanced meals a day, tlui.s 
]>roviding sufficient calorics in desir¬ 
able amounts of protein, fat, and car¬ 
bohydrate to prevent malnutrition. 

Everyone got into tlic act. Pediatri¬ 
cians were considered as neglecting 
their duties if they did not place tre¬ 
mendous stress on the importance of 
diet. The manufacturers of prepared 
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foods soon had their nutritionists pre¬ 
pare elaborate and attractive diet lists 
fiirnislied gratis to the doctors to hand 
out to parents. (Of course there was 
a joker—introduced into the breakfast, 
for example, “2 tablespoons of X’s 
sawdust.’') There were many con¬ 
ferences and committee meetings held 
to discuss diets and diet lists, and 
what should be included and excluded. 
1 recall one held by the Children’s 
Bureau which was preparing a govern¬ 
ment “hand out” of diet lists. The 
subject at the moment was what green 
vegetables should be included besides 
spinach, a n d finally cabbage was 
reached. One of our distinguished col¬ 
leagues from Boston spoke up in hor¬ 
ror. “CahhageU cabbage for a child, 
it’s impossible. Who ever heard of 
giving cabbage to a child!” Then a 
jiediatrician from the southeastern sec¬ 
tion of the country spoke up quietly, 
“Well, all I’ve got to say is that if 
cabbage is not included in the list most 
of the children in my part of the 
country won’t get any green vege¬ 
tables.” Cabbage was included. 

So with the best of intentions diet 
lists became a great achievement in 
the modern pediatrics of that period. 
On starting private practice in 191!) 
one of my first steps was to prejiarc 
an elaborate set of diet lists for chil¬ 
dren of different ages to he given to 
parents, and in which considerable 
pride was taken. 


Then the troubles began. Mothers 
were led to feel that as it was all very 
scientific, and that if they did not fol¬ 
low the list to the last detail and if 
they did not see that eveiy last morsel 
of the indicated amount was consumed 
at each feeding, the child’s health and 
growth would be in serious danger. 
In despair, trying to accomplish the 
impossible, the mother would try per¬ 
suasion and briberjq then threats, and 
finally punishment. Mealtime became 
a “field day” for behavior, enabling 
the children to gain attention and get 
their own wa 3 ^ Perfectlj’^ capable 
mothers were made to feel that they 
were incompetent and were failures as 
mothers. The entire life of the family 
became upset, trying to carry out the 
children’s diets prescribed by their 
doctor. It did not take long for the 
pediatricians to wake up to the fact 
that the most important problem was 
one of attitudes toward food, rather 
than the rigid detailing of so much of 
this and so much of that. The impli¬ 
cations of the study of Clara Davis in 
Brennemann’s clinic in Chicago was 
the final push to reality. »Some five 
years after starting practice, with 
great benefit to both mothers and chil¬ 
dren, all the diet sheets in my office 
were torn uji, with the exception of 
those for special conditions such as 
obesity and for certain diseases where 
the diet is an important part of the 
treatment. 
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CLINICAL AND UEJIATOLOGICAL ASPECTS OP ACUTE 
ERYTHROllYBLOSIS 
Studies of Three Patients 

SrRIIIO I. irAOALINI, M.D.,* AND LaRS AHSTROM, II.D. 

Boston, JIass. 


D IGUGLIELJIO (loscvilicd tlic firet 
case of orythTolcukoinia in 19I7* 
and of jnu'o acute ei'j-tlii'omyclosis in 
1923.° These disonsc-s liavc in common 
a fundamental alteration of the cryth- 
roid scries consisting of: (1) hyper¬ 
plasia; (2) antt2)lasia (arrested matu¬ 
ration at primordial and immature 
stages); (3) dysplasia (alteration of 
the process of matiu-ation resulting in 
nuclear and c.vtoplasmatic abnoi'mali- 
ties); and (4) metaplasia (the presence 
and proliferation of crytliroid cells at 
the sites of extramedullary hemato¬ 
poiesis, as iu the liver, spleen, hidney, 
testis, ovary, pancreas, etc.). 

Several cases of BiGuglielmo’s dis¬ 
ease have hceii reported in adults and 
in children.In tlic latter group, 
iiowevcr, the differential diagnosis is 
at times more difficult. In childliood, 
hecause of a more l.ahilc hematopoietic 
system, diseases such ns liemoglohinop- 


Prom The ClilUlren’s Cnnccr Research 
Foundation and the Department of Medicine 
CTumor Therapy). The Children's Medical 
Center, IJoston, Mass 

This study was supported in part by U. S. 
Public Health Service Grant CY3335, N.I.H. 

•Present address: Department of Inter¬ 
nal Medicine, University of Rome, Rome, 
Italy. 


atliics, congenital hemolytic anemias, 
von Jaksch-IIayem-Lusct’s anemia, 
may show an erythrcmic or erythro- 
IcuUcmic pattern ns well. 

At tile Si.xth Intoniational Congress 
of IIcmatoIog,v in 1956, DiGuglielmo 
reviewed the differential diagnosis of 
the erytliremic diseases.®' In their 
cla,ssification, many controversial as¬ 
pects have now been clarifiecl by the 
concept of myeloproliferative di.s- 
ordcr-s.°°'°* Tliis concept emphasizes 
the theoretical possiliility of multiple 
involvement of all the hone marrow 
lines in )Uoduction (crythro-myelo- 
mcgakaryocytic) simultancou.sIy or 
snccessively in the majority of liema- 
tologic diseases. Thus, scliematically, 
tlirce tjTics of disorders can ho dis¬ 
tinguished—tile pure forms, the mixed 
forms, and tlie transient forms. On 
tlie basis of tliese classifications, tlie 
following tj-pes of erytliremic diseases 
are recognizable (Table I). 

The concept of mi-eloprolifcrative 
disorders was helpful in tlic e.xplana- 
tion and assessment of some complex 
diagnostic problems among the 7.54 
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cases of acute leukemia in childliood 
(birtli to 1C years) followed in the 
Tumor Therapy Clinic of The Chil¬ 
dren’s Cancer Kcsearch Foundation in 
Boston (1917 to 1957). Only two 
instances of pure acute erythromye- 
losis and one of acute crythroleukemia, 
however, were found in this large 
group. Complete clinical and hema¬ 
tological details, together with the 
pathological findings in these three 
patients, will he presented and dis¬ 
cussed in an attempt to contribute to 
a better understanding of some of the 
pathogenic mechanisms of these dis¬ 
orders. 

CASE 1 

J. P. was a 16-year-old white girl 
of Italian extraction. The family his¬ 
tory was noncontributory. Past his¬ 
tory revealed normal birth and ^ de¬ 
velopment with regular immunizations 
and no illnesses other than I'cpeated 
tonsillitis. In August, 1956, she had 
her first menses, which was neither 
profuse nor prolonged. 

In 1954, following a dental cxti^ac- 
tion, the patient had alveolar oozing 
for approximately one month. No 
bleeding manifostations had been ex¬ 
perienced before this episode, and 
none occurred subsequently until 
October, 1956, when one of the left 
lower molars was extracted and she 
again had an oozing of blood for a few 
daj’S, with a probable infection at the 
site of extraction. Following this epi¬ 
sode in October, she became increas¬ 
ingly more tired, developed shortness 
of breath on exertion, and appeared 
very pale. In the middle of December, 
1956, the girl was admitted to an 
outside hospital where she was found 
to have a hemoglobin level of 3.9 6m., 
rod blood cells 960,000, and white 
blood cells 5,250. The differential was 
reported as follows: 38 per cent poly¬ 
morphonuclear leukocytes, 36 per cent 
lymphocytes, 26 per cent “blast” 
forms, and numerous erythroblasts. 


The bone marrow biopsj' was reported 
as consistent wuth acute leukemia. She 
received prednisone and three blood 
transfusions and w'as then transferred 
to the Tumor Therapy Clinie of The 
Children’s Cancer Beseaveh Founda¬ 
tion on Jan. 4, 1957. 

Phj-sical examination showed a pale, 
slightly jaundiced, w’ell-nourishcd, and 
well-developed 16-yeai’-old girl, weigh¬ 
ing 46 Idlograms. There were no 
pctecliiac or ccchjTnoses. The liver 
was palpable 3 cm. below the right 
costal margin, the spleen 5 cm. below 
the left costal margin. There w’as gen¬ 
eralized moderate sliotty lympliadenop- 
athy. Tlie rest of the examination 
w'as noncontributory. 

The clinical condition was unusually ■ 
good and the girl was followed on an 
outpatient basis, with frequent visits. 
She remained clinically w'cll until the 
end of j\Iavch, 1957, when her condi¬ 
tion began to deteriorate. She de¬ 
veloped a sore throat {Staphifhcoccufs 
aureus) and cpistaxis. On April 10 
she was admitted to the liospital. 

On examination, the weight was 42 
kilograms, the temperature 39® C. TJic 
skin was liirsute, with facial acne. No 
ccchjTnoses or petechiac were seen. 
Tliere were monilia-like patches over 
the hj’pcrtrophic gums, tongue, and 
buccal mucosa. Bleeding points were 
seen along the soft and hard palate, 
and the tonsils were covered with white 
confluent patches. The upper gum, 
along the hard palate, was heaWly 
infiltrated with a necrotic, soft, puru¬ 
lent mass mca.suring 1.5 by 3 cm. Sub- 
maxillai’y and cervical nodes were 
massively enlarged. The liver was now 
palpable 5 cm. below the right costal 
margin, and the spleen at the left iliac 
crest. The rest of the examination was 
noncontributoiy. 

Tlie mass in the oral cavity grew 
rapidly to involve the buccal mucosa, 
causing her much pain and preventing 
her from eating. She had a spiking 
temperature, up to 41° C. There were - 
no hemorrhagic sNTuptoms. 8lic died 



504 


THE JOURNAL OP PEDIATRICS 


quietly on April 21, 1957, three and 
one-half months after her first visit to 
the Tumor Therapy Clinic, and about 
six months after the onset of the dis¬ 
ease. 


HEMATOLOGIC EVALUATION (CA.SE 1) 

Peripheral Blood (Table II).— 
The erythroid series showed hypo¬ 
chromic anemia (mean corpuscular 



Fig. 1.—Case 1. Ab.solute numbers of nucleated red cells, h. Reticulocytes in the peripheral 

blood, c. Treatment. 
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liomaglobin 25.9yy), witli anisopoildlo- 
c.v'tosis. Spherocj'tcs, numerous scliizo- 
cjiics, and polycliromatic cells were 
present, some of Avliicli were definitely 
basophilic while others showed a heavj' 
basophilic stippling. Rouleaux forma¬ 
tion was also occasionally observed. 
At first the reticulocytes were 1.9 per 
cent, but they decreased progressively 
to complete disappearance during the 
course of the disease. Frequent blood 
transfusions kept the hemoglobin 
range between 6 and 10 Gm. 


cleocytoplasmatic asynehronism of 
maturation. The percentage of the 
more immature fonns increased during 
the course of the disease (Fig. 2). 
Hiatus eiythremicus* was noted oc¬ 
casionally. The absolute number went 
through three main periodic rises with 
intervals of temporary decreases, eaeli 
rise ])cing greater than the one preced¬ 
ing. Following the last, a steady de¬ 
crease to complete disappearance of 
nucleated red cells was obseiwed. In 
relation to the total nticlcatcd cells 



Fip. 2 —Case 1. Samples of the perccntual distribution of nucleated red cells In the periph¬ 
eral blood during the course of the disease. 

1 , Januarj' 9. £, February 14. 3 , February' 27, 


The peripheral blood was character¬ 
ized by: (a) nucleated red cells, and 
(b) cells difficult to classify (“blasts” 
ill Table II). All types of nucleated 
red cells were represented (Fig. 1), 
i^Iany of them showed severe altera¬ 
tions such as karyoly.sis, severe mi- 


they ranged from 49.2 per cent in the 
bcginiiiug to none at the end. 

The other cells present (Figs. 3, 4) 
wore usually round in shape, often 


♦"Hiatus erythremicus"—many young 
forms and many mature forms present, but 
tlw intermediate forms are missing (Fig. 14). 
(Compare with lilatus leukemicus of Naegell.) 
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showing small protrusions of the cyto¬ 
plasm. They presented a marked 
basophilic cjToplasm, peroxidase stain 
negative. The nucleus was large, 
covering three fourths of the cell and 
presenting a uniformly delicate struc- 
tiu’e. In some of the elements, how¬ 
ever, the nucleus had a “combed-out” 
appearance. One to four colorle&s nu¬ 
cleoli were present, not clearly defined. 


normal prehemoglobinized erythroid 
cells (paraerythroblasts of DiGugliel- 
mo).®’The exact classification 
of these cells still remains an open 
question. 

The number of these “blasts” stead¬ 
ily increased during the course of the 
disease (Fig. 5). This increase may 
be represented lu’’ a straight line when 
the logarithmic value of the cells is 



Fig. 3.—Case 1, Photomicrograph of tile peripheral blood showing: (a) Presence of 
nucleated red cells, (b) Alterations of the erythrocytes, (c) Mature multilobulated granulo¬ 
cytes. (d) “Blasts” (see text). (XTOO.) 


Among these cells many showed a 
definite halo on the side of the nucleus 
(initial hemoglobinization?) and thej’^ 
were included in the nucleated red¬ 
cell group as hemocj'toblasts with 
erythroid characteristics. The remain¬ 
ing cells were considered in a block 
(“blasts”) as precursor (hemohistio- 
blasts, hemoeytoblasts)®- ’’’ and ab- 


plotted against time. The slope of the 
best interpolating line calculated by 
the method of the least squares was 
0.0222 ± 0.0016. The trend among the 
various vahies was found to be highly 
significant. Coincidental to the ad¬ 
ministration of a high amount of 
chlorambucil (0.420 mg. per kilogram 
per day), temporary interimption of 
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the rise in numl)or of tlieso cells was Lymphocytes, initially within nor- 
ohservecl. mal range, were characteristically clc- 

Thc myeloid scries was mainly rep- pressed hy tlie treatment with chloram- 
resented hy extremely mature gramt- bucil.=' Monocytes were occasionally 
locytes. Tiieir nnmhcr ranged between present. Platelets averaged around 

800 and 14,700 per cnbie millimeter. 00,000 per enbic millimeter. Two sud- 



Flp. 4.—Case 1. Plioiomlcrograph of the peripheral blootl (sic) showlnc the marked hyper- 
cellularity and the anaplastic types of cells (final stage of the disease). 


These were characterized by multi- den elevations in the count seem to 
lobulated nuclei, most of them present- have been related to discontinuation 
ing small pediculated buds (Karyo- of therapy (chlorambucil).-’ 
schizes), and Jack of the specific neu¬ 
trophil granulation, the eosinophils Tests. 

and basophils having normal granula- ^be blood group 0, Eh positive, 

tion. Correction of this lack of neu- The total scrum bilirubin on Janu- 
trophilic granulation was noted in co- ary 4 was 1.5 mg. per cent, free, 0.5 
incidence with vitamin B ,2 therapy. mg. per cent. 
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On Mareli 29 it was 1.3 mg. pei* 
cent, free, 0.2 mg. per cent. 

Serum Iron^’ determinations -were as 
follows: 

January 4 250 y per cent 

January 31 280 y per cent 

February 27 157 y per cent 

Slarch 6 140 y per cent 

March 9 130 y per cent 


Electrophoretic migration of pro¬ 
tein, lipoprotein, and glycoprotein was 
wdthin normal limits. 

Electrophoretic migration of hemo¬ 
globin was normal. 

Repeated skeleton surveys and chest 
x-rays were negative. 

Bone Marroiv .— 

Five bone marrow samples were ob¬ 
tained during the course of the dis- 



JANUARY FEBRUARY MARCH APRIL 


0.420/ 
CHLORAMBUCIL mg. 1 ' 

(dose/Kg.BW/doy pa) 



METHOTREXATE 

(dOM/KgBW/day) 



Fig. 5.—Rate of the increase of the "blasts" plus erythroid hemocytoblasts in the peripheral 
blood. This rate is represented by a straight line in a semilogarithmic system. Ordinate: 
logarithms of the number of "blasts.” Abscissa: time in days. 


The Coombs test, direct and indirect, 
was repeatedly negative. 

•Normal value of serum iron 90 to 150 
nfir cent. 


ease by trephine biopsy, aspiration, 
and curettage. The examination was 
carried out on the smears, the sections 
of the clotted sample, and the biopsy, 




PERCENT 


3IAGAUNI AND AhSTKOM : ACUTE EnYTHBOMTELOSIS 




Plff. 6.—Case 1. o, Maturation curves of the or>'tlirolil scries In the bone mill row 
Maturation curves of the myeloul series 

i, Januarj’ 10. S, January 21 3. February 13. March 15. 


@® © 
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Table III. 


DATE 

TOTAL 

NUCLEATED 

CELLS/mi.3 

TOTAL*' 

NUCLEATED BED CELLS 
|HBf 1 PEt 1 BNt 1 PNt 

j 

1 ONt 

KETICULO- 

GVTES 

(%) 

BBC 

(xlOo) 

iiEjro- 

OLOBIX 

(GiL) 

April 5 

5,600 

554 

9.9% 

50 

9.0% 

101 

18.0% 

356 

64.0% 

50 

9.0% 

10.0 

3.29 

6.8 

April 16 

2,750 

- 

- 

- 

- 

- 

13.0 

4.11 

8.2 

April 2.3 

4,750 

137 

2.97o 


- 

137 

100% 

- 

1.2 

3.05 

10.3 

May 2 

6,600 

125 

1.9% 


- 

125 

100%, 

- 

2.6 

4.00 

8.9 

May 6 

12,350 

1,111 

9.4% 

111 

10.0% 

555 

50.0% 

111 

10.0% 

333 

30.0% 

3.0 

3.50 

7.0 


•Absolute number and percentage of total nucleated cells. 

fHB, hemocytoblast. PE, proerythroblast. BX, basophilic normoblast. PX, polychromatic 
normoblast. ON, orthochromatic normoblast. 


nodes in the cervical, axillary, and 
inguinal regions. The liver was pal¬ 
pable 10 cm. below the right costal 
margin, the spleen 19 cm. below the 
left costal margin. The rest of the 
examination proved noncontributory. 

A diagnosis of acute er.^dhromyelosis 
ivas made on laboratory findings (see 
Hematologic Evaluation) (Table III). 

The child was ho.spitalized. His 
clinical condition at first was fair and 
he spent most of the time up and 
about. There was no change in the 
size of the spleen, liver, or lymph 
nodes. After one month in the hospital 
he developed fever and further dis¬ 
tention of the abdomen accompanied by 
pain, with no indication as to origin. 
Nose, throat, and blood cultures were 
negative. Death occurred during sleep, 
five days after this episode started, and 
three months after the onset of first 
sjunptoms. 

HEJIATOLOGIC EVALUATION (CASE 2) 
Peripheral Blood (Table III).— 
The erythroid series showed hj^po- 
chi’omic anemia (mean corpuscular 
hemoglobin 20.6 yy) until anisopoikilo- 
eidosis, slight to moderate spherocyto¬ 
sis, with the presence of sehizocjdes 
and polychromasia. Following admis¬ 
sion, the hemoglobin values were kept 


at a level lietween 9 and 11 6m. by 
blood transfusions. A significant de¬ 
crease in the number of reticulocytes 
was noted after the first transfusion. 
Since tlien they liad remained within 
nonnal limits. Niicleatcd red cells 
were present throughout the course of 
the disease, their number ranging 
between 1 and 9 per cent of the total 
nucleated cell count. All elements 
were represented from the hemocyto¬ 
blast with eridhroid characteristics 
(cells described in Case 1) to the 
orthochromatic normobla.st, the per¬ 
centage of the more immature cells 
being increased in the terminal phase 
of the disease. 

In the myeloid sei’ies, the corrected 
number of white cells remained within 
normal range (2,750 to 11,239 per 
cubic millimeter). A marked shift to 
the left was noted with no particular 
morphological alterations. The lym¬ 
phocytes were low in number. The 
monoejdes showed n o significant 
change. Platelets were constantly low 
(3,000 to 38,000 per cubic millimeter). 

A .spontaneous diminution of all the 
nucleated cells from the initial value 
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Casc 2 


WHITE CELLS ! 


TOTAL* 

MYELO¬ 

BLASTS 

I’KOMYELO- 

DLASTS 

JtYELO- 

CYTES 

METAMYELO¬ 

CYTES 

POLYMOR¬ 
PHONUCLEAR 
LEUKOCYTES ' 

LYMPHO- 1 
CYTES 

MONO¬ 

CYTES 

j PLATE- 
1 LETS 

5,046 

90.1% 

150 

3.0% 

50 

1.0% 

400 

8.0%, 

550 

11.0% 

2,750 

55.0% 

700 

14.0%^ 

400 

8.0% 

19,000 

2,750 

100% 

- 

- 

- 

- 

1,250 

45.0% 

1,000 

37.0%, 

500 

18.0%, 

26,000 

4,613 

07.17o 

350 

8.0% 

150 

2.07o 

150 

2.0%, 

260 

8.0%. 

2,453 

56.0%, 

600 

13.0%, 

650 

9.0%, 

38,000 

6,475 

ns. 1 % 

259 

4.0% 

324 

5.0%. 

324 

5.0%. 

583 

9.0% 

3,561 

55.0% 

972 

15.0%, 

452 

7.0%. 

3,000 

11,239 

90.6% 

450 

■i.0% 

225 

2.0%. 

674 

6.0% 

337 

3.0% 

7,305 

65.0%, 

1,348 

12.0% 

900 

8.0% 

~ 


was noted, subsequently followed by a 
general rise. 

Bone Marrow .— 

Bono marrow samples rvere obtained 
as previously described in tbo data on 
Cose ], and maturation eurr'cs were 
done on tbo smears from tbe marrow 
aspirate. All the samples were mark¬ 
edly bypercellular, showing con- 
spieuous erythroid hyperplasia. 



,, Pip- S--—Case 2. a. Maturation cur\'es ot 
Maturation curves of the myeloid scries. 
April 3. 2, April 16, 2 , April 25. 


Erytliroicl rmycloici ratios: 

April 3 1:1 

April 16 2:1 

April 25 2:1 

Tlic erytliroid elements, tlieir type 
and percentage, arc illustrated by the 
maturation curves (Pig. 9, a) which 
show a maturation arrest at the level 
of the baso])hilic normoblast in all 
samples and a marked increase of the 



(b) 

erythroid .tcries in the bone marrow, b, 
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Fiff. 10.—Photomicrographs of the bone marrow aspirate showing macrophages trapping numer 
ous basophilic, polychromatic, and orthochromatic normoblasts. (X850.) 
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proci’}"tlirol)lasts and absence of ortho- 
cbromatic normoblasts. In all three 
samples, about 20 per cent of all 
nucleated cells were represented by 
immature cells as the already described 
paraerj^hroblast. The pathological 
changes of the crythroid cells were 
identical' with those in Case 1. An 
additional feature, however, was pres¬ 
ent in this piatient’s bone marrow— 
the presence of numerous macrophages, 
many of them containing nucleated 
red cells in all stages of maturation 
(Fig. 10). ^litotie figures were seen 
in an average of 4 in 100 cells, some of 
them suggesting abnormality (Fig. 8). 

In the myeloid aeries (Fig. 9, h), the 
first curve shows a completely normal 
maturation. The second cuiwo shows 
a shift to the left. Tlie last obtained 
bone mniTow specimen shows a diphasic 
type of curve, the result of an increase 
in pvomyelocjics and a decrease in 
myelocytes. No particular morpho¬ 
logical changes were observed. 

The megakaryocytes wore extremely 
rare in all the bone marrow samples 
obtained. 

7'ests .— 

The blood gi’oup was 0, Rh positive. 

The Coombs te.st, direct and indirect, 
was repeatedly negative. 

Total .serum bilirubin (April 7) 0.63 
mg. per cent; free 0.25 mg. per cent. 

Red-cell fragility was normal. 

The tourniquet test was 3 plus, 
clotting time 2 minutes. 

Repeated skeletal survey's and chest 
x-rays wore negative. 

Evaluation of the clinical and 
hematological findings points to a 
diagnosis of acute erythromyelosis 
evolving toward crythroleukemia. 
This diagnosis was confirmed at 
autopsy. 


Pathological Diagnoses .— 

Acute erythromyelosis, with infiltra¬ 
tion of spleen, stomach, small intestine, 
appendix, colon, pancreas, liver, kid¬ 
neys (Figs. 11, 12), hone marrow by 
colls of the same tjT)C as were seen in 
the bone marrow .samples during life. 

LvTnphadenopathy, cervical, ingui¬ 
nal, axillary, portal, mesenteric, 
peripancroatic, p e r i a o*r t i c, hilar, 
mediastinal. 

TTemorrhage, petechial and ecehy- 
motic, of skin, conjunctivac, kidnej’.s, 
liver, lungs. 

Leukocytosis due to immature cr^ih- 
roid cells. 

Osteoporosis, moderate. 

Edema of feet, thighs, perineum, 
mesentery, lungs. 

Pleural effusion, l)ilatcral (left 175 
c.e., right 100 c.c.). 

Atelectasis, bilateral, partial. 

Fatty metamorphosis, liver. 

Colloid depletion, thyroid. 

Atrophy, thymus. 

H 57 )otrophy, adrenals, with multiple 
cortical adenomas. 

Seal's, left cervical, and left knee. 

Bacteriology: 

Heart: No growth 

Lungs: No growth 

Pleural cavity: No growth 

CASE 3 

D. B. was a white girl, aged 3 years 
and 2 months. The paternal grand¬ 
mother had pharjmgeal cancer. A 
cousin has diabetes. There were no 
siblings. Birtli and development were 
normal. There were regular immuni¬ 
zations and the child remained in good 
health to the present illness. 

At the end of July, 1950, the girl 
became anorexic and appeared tired. 
Soon theroaffor she presented eceby- 
mo.ses of the skin after very slight 
trauma. AYcakness gradually increased 
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Pie 11._Photomicrographs of If/er showing- the heavy infiltration -^vith immature erythroid 

elements and fatty metamorphosis. («, X200; reduced h, XI.250; reduced 
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and in mid-September she had a severe 
cpistaxis and v'as admitted to the 
Tumor Therapy Clinic of The Chil¬ 
dren's Cancer Research Foundation. 

Physical examination showed a 
well-developed white girl who weighed 
15 kilograms. She was pale, and 
there wore multiple ccchjTnoses. The 
liver was palpable 4 cm. below the 
right costal margin, the spleen 6 cm. 
below the left costal margin. There 
was generalized shotty lymphadenop- 
atliy. The rest of the examination 
was noncontributory. The blood group 
was 0, Rh negative. A diagnosis of 
acute erythrolcukcmia was made from 
the laboratory findings (.sec Hemato¬ 
logic Evaluation). 

The child was started on folic acid 
antagonist and, because of a general 
clinical improvement, was discharged 
from the hospital one week after ad¬ 
mission. Shortly after, because of 
severe cpiataxie, fever, and hemateme* 
sis, she was readmitted to the hospital, 
folloudng which her condition slowly 
deteriorated, with no significant change 
in the hematological status. 

Severe hemorrhagic manifestations 
and infections dominated the clincal 
picture. Seven wcclcs before she died, 
she developed a Staphylococcus aureus 
septicemia. During the last three 
weeks slie was semiconscious, refused 
to take anything by mouth, had a high 
spiking fever (40 to 41® C.), mclena, 
liemutemesis, hematuria, and was 
covered with petccliiae and ccchymoscs. 
She also presented a generalized 
moniliasis. The spleen and liver were 
enlarged to the iliac crests. 

The child died quietly on Jan. G, 
1957, throe and one half months after 
her first admission, and five and one 
half months after onset of sjunploms. 

IIEJIATOLOC.IC EVALUATION (CA.SE 3) 

Peripheral Blood (Table IV).-— 

Normochromic anemia (mean cor¬ 
puscular he m o g 1 0 b i n 28.5yj' was 
present with a moderate anisopoikilo- 
ejiosis, occasional sphcrocj’tes and 
schizocytos, and polychromia. The 


rcticulocj'te count remained ■Nvithin 
normal range. The hemoglobin varied 
between 4.6 and 11.2 Gm. during the 
coui’sc of the disease and was main¬ 
tained by numcrons blood transfusions. 

The peripheral blood was charac¬ 
terized by the presence of: (a) 
nucleated red cells; (b) “blast” cells, 
resembling DiGuglielmo's “micro- 
erj^throblasts”*; (c) immature myeloid 
cells (Pig. 13). 

The nucleated red colls, presenting 
the same pathological findings as 
described in Case 1, were present all 
through the course, ranging in value 
from 7 per cent to 34.2 per cent of 
the total nucleated cells. Cells in all 
stages of maturation wore represented; 
prevalence of the immature elements 
over the mature was constant and, 
occasionally, the hiatus erythremicus 
was observed (Fig. 14). The “mievo- 
erytbrohla.sts” were small, round, with 
an extremely thin rim of cytoplasm 
deeply basophilic, and a reticular dark 
nucleus occasionally presenting one to 
three colorlo.ss nucleoli. The number 
of these cells dominated the picture 
(Table IV) and their ab.solutc number 
vjiricd markedly. In the myeloid 
sci’ics the mj'clocytcs were constantly 
pi'cscnt during the course of the disease, 
the promyclocjics occasionally, while 
the myeloblasts were found only at the 
fii'st and last stages. No unusual 
morphological changes were noted. 

Bone Marroio .— 

Two samples were obtained and 
studied as previously described. Both 
samples were hyperccllular and showed 
marked erythroid hyperplasia. 

Erj'throid: myeloid ratio was as 
follows: 

September 19 1:2 
October 23 3:1 
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The erytlii’oicl elements, their type 
and percentage, are illustrated by the 
maturation curves (Fig. 15, a). In 
both samples there was an arrest of 
maturation at the level of the basophilic 
normoblast. The orthochromatic norm¬ 
oblasts were practically absent. In 
addition, the same pathological changes 
noted in Cases 1 and 2 were apparent. 


and promyelocytes and a marked de¬ 
crease of the metamyelocytes and 
mature granulocytes. Myelocytes 
were practically absent, klegakaiyo- 
cytes were extremely rare. 

Tlie clinical and hematological find¬ 
ings in this case point toward a diag¬ 
nosis of acute erjrthroleukemia. Tlic 
diagnosis was vei’ified at autopsy. 



13 ^—Case 3. Photoinicrograph of the peripheral blood showing the presence of immature 
erythroid and myeloid elements. (XS50.> 


Numerous “paraerjdhroblasts” and 
“microerythroblasts” were present 
and some form of passage from these 
cells to the normal er 3 fi;liroid series 
was noted. Mitosis averaged around 
1 in 100 cells. 

The myeloid series (Fig. 15, h) 
showed marked increase of myeloblasts 


Pathological Diagnoses .— 

Leukemic infiltration of bone mar- 
I’ow, spleen, Ijnnph nodes, kidne.vs, 
adrenals, urinaxy bladdei’, uterus, 
vagina, and Fallopian tubes, with the 
same type of cells as wei’e seen in the 
bone marrow during life. 



PERCENT 
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Fig. 14.->Ca3e 3. Samples of the pcrcentual distribution of nucleated red cells in the 
peripheral blood during the course of the disease. 

I, September 21. S, November S. S, December X7. 




(a) 


(b) 


Fig. 15—Case 3. a. Maturation curves of the er>’throld elements in the 
b, JIaturatlon curves of the myeloid elements. 

1, September 19. S, October 23. 


bone 


marrow. 



526 


THE JOURNAL OF PEDIATRICS 


Splenomegaly (115 grams compared 
with the normal 39). 

Ljunphadenopathy. 

Thrombocjdopenia with hemorrhages 
of heart, Inngs, gastrointestinal tract, 
kidneys, urinary bladder, skin, lips, 
and gums. 

Anemia with fibrosis of the heart. 

Therapentie effect (ACTH, mercap- 
topurine, transfusions) ; hyperplasia 
of the adrenals (with cytomegaly of 
the stratum fascienlatnm) ; toxic gastri¬ 
tis; fibrosis of the spleen, slight; fibro¬ 
sis of the bone marrow, slight, Avith fo¬ 
cal necrosis of the costal metaphysis; 
hemosiderosis of spleen, liver, and 
Imnph nodes. 

Multiple bacterial and mycotic 
lesions: ulceration of the esophagus 
(? streptococcus) ; ulceration of the 
intestine {B. coli ); ulceration of the 
Auilva (agent undetermined); broncho¬ 
pulmonary aspergillosis; moniliasis of 
liver and heart. 

Patty changes of the liver. 

Meckel’s diverticulum. 

Bacteriology : 

Heart: No groAvth 
Lungs: No groArth 
BoAvel: E. coli 

Alpha hemolytic 
streptococcus 

DISCUSSION 

Various pathological changes in the 
erythroid series were encountered in a 
gi’oup of 754 children with miscella¬ 
neous tA-pes of acute leukemia. The 
particular combination, hoAvcAm, of 
the several pathological changes com¬ 
patible AAuth DiGuglielmo’s disease aa'hs 
found to be extremely rare in this age 
group. Only two cases of acute 
erjfihromyelosis and one of erji;hro- 
leukemia in children Avere diagnosed. 


Hematologically and clinically, these 
cases Avere Avell characterized by hyper¬ 
plasia, anaplasia, dysplasia, and 
metaplasia of the erythroid system, as 
well as by severe anemia, erythro¬ 
blastosis (AAuth steady increase in the 
circulation of progressively less mature 
erythroblasts), thrombocytopenia Avith 
hemorrhagic manifestations, hepato- 
splenomegaly, ulceronecrotic lesions of 
the oral cavity, intermittent fever, and, 
finally, the short and fatal course. The 
hematological and clinical manife.sta- 
tions of these diseases liaAm been re¬ 
ported several times and extensh-ely 
discussed. For this reason Ave shall 
limit our discussion to findings of par¬ 
ticular interest presented by our three 
patients. 

The severe, progi-essive anemia is 
particularly characteristic of these 
diseases. Numerous mechanisms haA'e 
been implicated in its pathogenesis: 

A. Decreased production of mature 
erythrocytes. Although the bone 
marroAv is overcroAvded Avith erythroid 
elements, the maturation of the red 
cells is usually arrested at a prehemo- 
globinized stage, as is Avell demon¬ 
strated by the reported maturation 
curves (Pigs. 6, 9, 15), although, in 
the first stages of the disease, a certain 
percentage of erythroid cells still retain 
their ability to mature (hiatus ery- 
thremieus). In the natural progress 
of the disease, the reproduction of 
these cells stops, as is illustrated (Pigs. 

1 and 2) bj’’ the decrease and then the 
disappearance of the reticulocytes, the 
ortho- and polychromatic elements 
from the blood and the bone marroAV. 

B. Tlie shorter life span of the 
erythroejdes. This, A'ery likely, is due 
to intrinsic defects and/or abnormal 
formation indicated by the poor and 
irregular hemoglobinization and mor¬ 
phological changes. 
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C. Increased destmction. The hy¬ 
perplasia of the reticuloendothelial 
system, increased erythrophagoeytosis, 
and splenomegaly are constant findings 
in tlicso diseases. 

Usually, phagocytosis is directed 
against aged or damaged red cells, but 
in one of our patients (Case 2) tlic 
phagocytic activity was directed 
against all the crythroid elements. The 
bone marrow examinations revealed 
numerous macrophages which con¬ 
tained not only crj^throcytes but all 
types of erythroid cells from the 
proerjiihroblast to the orthoehromatic 
normoblast (Fig. 10). Together with 
the increased activity of the reticulo¬ 
endothelial system, the cytological 
abnormalities and metabolic or im- 
mimological changes of the erythroid 
cell might he considered in an attempt 
to explain this finding. 

In acute erythremic myelosis the 
presence of cells referred to as “meg- 
aloblastiform” has been reported.®**® 
Similar cells were observed in one of 
our patients J. P. (Case 1). In this 
case, together with tlie presence of 
these megaloblastic cells, some macro- 
somia of the metamyelocytes in the 
bone marrow and a marked hyperseg¬ 
mentation of the nuclei of the mature 
granulocytes were observed. An in¬ 
teresting observation was the disap¬ 
pearance of these “megaloblastic” 
cells and the normalized maturation 
of the leukocytes in coincidence with 
the administration of high amounts 
of vitamin B^. No changes, however, 
were noted in the progrc.ssioii of the 
anemia and the other pathological 
alterations of the erythroid cells. 
Thus, the.se megalobla.stic changes 
might he interpreted ns being due to 
a secondary deficiency of folic acid 
or ^’itamin Bia deriving from enor¬ 


mously increased cell reproduction. 
This interpretation coincides with tlic 
one given to explain the megaloblastic 
cliangcs sometimes observed in the 
acute leukemias.®^ 

Numerous findings indicate patho¬ 
genetic similarity between acute erytb- 
romyelosis, erythroleukcmia, and 
malignant processes.*®* ** All three 
of our patients presented similar bone 
marrow changes and the maturation 
curves of the ci’j’thi’oid series showed 
a constant arrest of maturation. The 
persistent shift to the left as the disease 
progresses indicates that this inability 
to mature becomes more and more 
marked. Thus, the already increased 
production of immature elements cn- 
countci's this block which moves stead¬ 
ily baclavard, resulting in an increase in 
the progressively less differentiated 
population of cells. This behavior will 
explain the various phases occurring 
during the evolution of tliis disease 
and may also be compared mth that 
of some types of anaplastic malignan¬ 
cies wJjcrc progressively undifferenti¬ 
ated cells may ho observed. 

Our three patients also showed ex¬ 
tramedullary crytliropoiesis. It may 
be seen that this finding of erjlhroid 
ectopic growth also appears to parallel 
the metastatic behavior of most malig¬ 
nancies, and should not he interpreted 
solely as a compensatory effort to 
conti*ol the anemia, since it was not 
limited to potential hematopoietic 
organs but was found, as well, in other 
organs such as the intestine, kidnej*s, 
pancrez^, etc. 

The progressive increase of the 
“crj'throblasts” in the peripheral 
blood and their increasing immaturity 
are typical findings of the disease. 
The temporarj* spontaneous decrease 
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Sjjlenomegaly (115 grams compared 
with the normal 39). 

Lymphadenopathy. 

Thrombocytopenia with hemorrhages 
of heart, Kings, gastrointestinal tract, 
kidneys, urinary bladder, skin, lips, 
and gums. 

Anemia with fibrosis of the heart. 

Therapeutic effect (AGTH, mercap- 
topurine, transfusions) : hyperplasia 
of the adrenals (with eytomegaly of 
the stratum fasciculatum) ; toxic gastri¬ 
tis; fibrosis of the spleen, slight; fibro¬ 
sis of the bone marrow, slight, with fo¬ 
cal necrosis of the costal metaphysis; 
hemosiderosis of spleen, liver, and 
liTupli nodes. 

Multiple bacterial and mycotic 
lesions: ulceration of the esophagus 
(? streptococcus) ; ulceration of the 
intestine {B. coli ); ulceration of the 
luilva (agent undetermined); broncho¬ 
pulmonary aspergillosis; moniliasis of 
liver and heart. 

Patty changes of the liver. 

Meckel’s diverticulum. 

Bacteriology ; 

Heart: No growth 
Lungs: No groivth 
Bowel: E. coli 

Alpha hemolytic 
streptococcus 

DISCUSSION 

Various pathological changes in the 
eiythroid series were encountered in a 
group of 754 children with miscella¬ 
neous tj-pes of acute leukemia. The 
particular combination, however, of 
the sevei'al pathological changes com¬ 
patible with DiGuglielmo’s disease was 
found to be extremely rare in this age 
group. Only two cases of acute 
erjKhromyelosis and one of er 3 fi;hro- 
leukemia in children were diagnosed. 


Hematologically and clinically, these 
cases were well characterized by hj^ier- 
plasia, anaplasia, dysplasia, and 
metaplasia of the erythroid system, as 
well as by severe anemia, erythro¬ 
blastosis (with steady increase in the 
circulation of progressively less mature 
erjdhroblasts), thrombocytopenia with 
hemorrhagic manifestations, hepato- 
splenomegaly, ulceronecrotic lesions of 
the oral cavity, intermittent fever, and, 
finally, the short and fatal course. The 
hematological and clinical manifesta¬ 
tions of these diseases have been re¬ 
ported several times and extensively 
discu.ssed. For this reason we shall 
limit our discussion to findings of par¬ 
ticular interest presented by our three 
patients. 

The severe, progressive anemia is 
particularly characteristic of these 
diseases. Numerous mechanisms have 
been implicated in its pathogenesis; 

A. Decreased production of mature 
erythrocytes. Although the bone 
marrow is overcrowded with erjKhroid 
elements, the maturation of the red 
cells is usually arrested at a prehemo- 
globinized stage, as is well demon¬ 
strated by the reported maturation 
curves (Pigs. 6, 9, 15), although, in 
the first stages of the disease, a certain 
percentage of erjKhroid cells still retain 
their ability to mature (hiatus ery- 
thremicus). In the natural progress 
of the disease, the reproduction of 
these cells stops, as is illustrated (Pigs- 
1 and 2) bj'^ the decrease and then the 
disappearance of the reticulocytes, the 
ortho- and polychromatic elements 
from the blood and the bone marrow. 

B. The shorter life span of the 
erythrocytes. This, very likely, is due 
to intrinsic defects and/or abnormal 
formation indicated by the poor and 
irregular hemoglobinization and mor¬ 
phological changes. 
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factor did not affect tiie disease. 
Vitamin Bjs, on the otiicr hand, cor¬ 
rected the megaloblastic changes and 
the granulation defects of the neu¬ 
trophils, but it did not appear to be 
of benefit in the management of the 
disease. 

2. It is a well-established fact that, 
in childhood especially, cortieostci*oids 
and ACTII frequently ■will induce 
remission of acute leukemia. These 
agents liave, in addition, the abilitj’ 
to control the hemol.^lic processes and 
the hemorrhagic manifestations which 
vciy often accompany the leukcniie 
processes. Two of our patients (Nos. 
1 and 3) were given prednisone in 
high doses (30 to 40 mg. per day) 
tiironghout tiic course of their disease, 
or ACTH (25 units i)or day, intra¬ 
venously). The impression was that 
the hemolysis was diminished, at least 
to a limited extent, and that the 
hemorrhagic manifestation in one of 
the two cases was temporarily con¬ 
trolled. These drugs were also found 
to he of some use for their antiasthenia 
effect. They did not, however, induce 
remis-sions or affect the main pattern 
of the disease. 

3. The folic acid antagonist, Metho¬ 
trexate, and piirine antagonist, C-mer- 
captopnrine, were used in Case 1 and 
Case 3. In the latter, some changes 
were noted in tlio absolute lunnbor of 
cells in coincidence with the adminis¬ 
tration of these drugs, hut, as already 
.stated, the evaluation is extremely 
difficult. They failed, however, to 
induce temporary remission. 

4. An allcylating agent, chloram¬ 
bucil, was u.sed in Case 1. The concept 
guiding our choice was the knowledge 
of it.s activity against cells of the 
reticuloendothelial system. The in¬ 


volvement of this system in the disease 
and the cytological characteristics of 
most of the immature crythroid ele¬ 
ments resembling histioid cells sug¬ 
gested the use of this ding. No effect 
was produced on the progress of the 
disease. A possible fleeting effect upon 
the number of circulating “blasts” 
was noted after a liigh do.se (0.420 mg. 
per kilogram per day) of chlorambucil 
was administered (Pig. 5). 


SUMJIARY 

Clinical histories of tw’o children 
with acute erythromyelosis and one 
child with acute erythroleukemia are 
reported and the difficulty of differen¬ 
tial diagnosis considered. 

Tlie hematological and clincal find¬ 
ings arc evaluated and followed 
throughout the patient’s course. 

The pathogenic mechanisms of the 
anemia are discussed. 

A specific phagocytosis against 
nucleated red cells is documented. 

The anaplastic and dysplastic 
changes of the crj1;hroid system, the 
invasion of multiple organs, and' the 
logarithmic pi-ogrcssion of pathologicfil 
cells in the blood stream (observed in 
Case 1) suggest strong similarity be¬ 
tween erythromyelosis and the neo¬ 
plastic diseases. 

Various lines of therapeutic ap¬ 
proach are described. 

Grateful acknowledgment is made to Dr. 
Jolin M. Craig for the Pathological Diag¬ 
noses” utilized in this report, and to the 
nurees and Clinical Staff who assisted in the 
collection and organization of the material. 
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y/ X-IRRABIATION EFFECTS ON THE HUJIAN FETUS* 
Roberts Hugh, Pn.D., New York, N. Y. 


R adiation insult is immediate, 
but the biological manifestations 
may be long delayed. Therapeutic 
irradiation of the pregnant woman 
can cause microeephaly and other 
anomaUes as well as long-term subtle 
sequelae in the child. We now have 
some information relative to the stage 
in development and the exposure level 
which will cause demonstrable anom¬ 
alies. We do not know the lowest 
level of exposure which -will produce 
the more subtle effects. 

Our evidence comes from conti’olled 
experiments with mammals other than 
man, and from some incidental and 
accidental human fetal exposures. 
When one plots the sequence of organ¬ 


ogenesis in the mouse or rat with that 
of the human embryo, using the two 
time scales, it is obWous that the de¬ 
velopment of these mammalian forms 
is basicallj* similar.^ (Tabic I and Fig. 
1 .) 

Every irradiation-produced anomaly 
ill the human fetus has been experi¬ 
mentally produced in the mouse or 
rat cmbiyo following irradiation at 
a comparable stage of development.^ 
It is justifiable, therefore, to extrapo¬ 
late from the mouse or rat to the 
human in regard to the specific organ 
susceptibility penods uith the proviso 
that any statement is prefaced wth 
the word “probable.** However, since 
there is a time differential factor of 


Table I. Correlations in Development: Mouse and Man 


AGE IN DATS: EMBP.TO 1 

JIOUSB 

JIAN 

MM. 1 

LENGTH 1 

5 

11 


8 

20.5 

(1.5) 

9 

25.5 

(2.4) 

10.5 

28.5 

(4.3) 

11.5 

33.5 

(7.0) 

12.5 

3G.5 

(9.0) 

13.5 

38.0 

(12.0) 

14.5 

47.0 

(17.0) 

15.5 

Ca.Q 

(40.0) 


ItEVElXtrMENTAL STAOK IN HUMAN; OROAN PUmoP.UlA 
Implantntioa 

Primitive streak. Mood islands, neural groove 
Primordia of sense organs, tliVTOid, limbs, musob's, 
pronephos, branchial arches. Extra eibbryoiiic 
vasularization 

Gastrointestinal tract + derivatives, meso-metanephros, 
31 somites, yolk hemopoiesis. Abundant neuroblasts 
Genital ridge, spleen + bronchial buds, cardiac septa, 

38 Bomitos 

iniobcd thyroid, nervea + ganglia differentiating 
Sexless gonad primordia, liver hemopoiesis, brain flex¬ 
ures^ limlis, thymus, gastrointestinal tract actively 
differentiating 

Cerebral hemispheres, corpora striatum, thalamus, 
spleen, blood vessels all actively differentiating 
Cerebral cortex, intestinal, vilU, thyroid follicles, first 


16.5 


roglia in 


Note: I 
nbotit day 


tu3 from 


From the nadloloplcal Research X.nboratorj\ Columbia University. 

•Based upon Panel Discussion. American College of Surgeons, Atlantic City, Oct. 14. 1957. 
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about 13, the period of greatest sensi¬ 
tivity in tbe Imman is likewise ex¬ 
tended. Tims far we have found no 
exceptions in tlic extrapolations. Pnr- 
tUev, in experimental studies on the 
mouse-® it seems evident that effects on 
the embryo or fetus ai'o direct and not 
mediated through the mother. There 
is some evidence that pregnancy actu¬ 
ally gives the mother hetter survival 
value,at least until delivery. 


posiirc of as little as 40 r to the em¬ 
bryo on about day 28 might conceiv¬ 
ably produce serious abnormalities. Ir¬ 
radiation of the rat embryo at *a com¬ 
parable stage has caused anencephaly 
or total absence of brain.® Such mon- 
stro.sitics can come to term, but can¬ 
not survive. It is during this period 
tliat all of the organ priniordia are 
laid doum by rapid differentiation from 
primitive cell types. 


Table II. Majoh ASNonwALiTiEs Found in the MAMXfAL (Human, Rat, Mouse) 
Foux)wiKa Fetal X*irradiatiox 


BRAIN j 

EVES 

I SKTLETOK 

[ MISCELLANEOUS 

Anencephaly 

Complete abcotieo 

Uniform reduction: 

Situs inversus 

Porencephaly 

Microphthalmia 

stunting 

Hydronephrosis 

Microcephaly 

Microcornca 

Reduced skull dimen- 

Hydrouretor 

Enccphalocelo 

Coloboraa 

sions 

Absence of kidney 

Reduced medulla 

Narrow iris 

Vaulted cranium 

Degenerate gonad 

Cerebral atrophy 

Mental retardation 

Absence of lens 

Narrow head 

Atrophy of lower ex¬ 
tremities 

Open eyelids 

Cranial blister.s 

Idiocy 

Strabismus 

.Spina Infida 

Cutaneous depigmenta- 

Dofornntie.s; 

Retinoblastoma 

Reduced and deformed 

tion and h^erpig- 

Narrow aqueduct 

Ilypormetropia 

tail 

mentation 

rfydrocephalus 

Rosettes in cortex 
and medulla 

Dilation of third and 
lateral vontrjclcg 
Nouroblastomn 

Horuiuted brain 

Overgrown and de¬ 
formed *£€01 

Digital reductions 
Abnormal limbs 
Syndactyly 

111 achydactyly 
Odontogenesis imper¬ 
fecta 

Exostosis on proximal 
tibia 

Sfetnphysis 

Amclogencsis 

Motorial disturbances 
of extremities 
Jnerensod probability 
of leukemia 


Imi)lantatiou of the human ovum 
takes place at about day 10 or 11 after 
insemination.’® Kadiatioii tolerance 
during this prcimplantation period is 
not known. The most radiosensitive 
period in the entire prenatal life of 
the human probably occurs from .about 
day 18 through about day 38, immedi¬ 
ately following implantation. After 
day 38, higher levels of exposure are 
necessary to produce anomalies. This 
is because during this earlier period 
there is a great abundance of embry¬ 
onic colls ill their most radiosensitive 
stage. It is now believed that an ex- 


Wc know that the adult neuron can 
tolcr.atc an exposure of 10,000 r, the 
embryonic ncurcctoderm can tolerate 
only about 400 r, while the transform¬ 
ing ncuroblast can tolerate no more 
than 40 r.^ The most radiosensitive 
stage in the etiology of a cell is during 
the transformation from its embryonic 
to its adult stage, whether it he a neu¬ 
roblast, myoblast, osteoblast, or eryth- 
roblasl.’''During this embryonic 
period of about day 18-38 such trans¬ 
formations are occurring in almost 
every one of the tissue variotios of the 
human embryo. One might suspect 
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that fractionation of exposure might 
reduce the incidence of malformations, 
but this is not sod Actually the sever¬ 
ity of embryonic defects is far greater 
in response to fractionation than to a 
single dose, probably because more 
organ primordia will be radiation-in¬ 
sulted during their respective critical 
stages of development. As has been 
pointed out,-“ this is also the period 
during which neither the woman nor 
her clinician might suspect a preg¬ 
nancy. (Fig. 2.) 

It can be assumed that high energ}'^ 
x-irradiations may be rather uniformly 
distributed throughout the embryo or 
fetus, which is a mosaic of actively dif¬ 


ferentiating cells and likewise a mosaic 
of varying sensitivities. Irradiation 
destruction is proportional to the num¬ 
ber of radiosensitive cells, but the spe¬ 
cific anomaly produced is related to 
the differentiating organ system(s) 
possessing such cells. During the 
period of most active differentiation 
one would expect to produce the maxi¬ 
mum possible damage even with low 
level exposures. At later stages in de¬ 
velopment higher exposures are neces¬ 
sary to produce gross abnormalities. 
This in no waj'’ implies an.y linearit,!’ in 
fetal radiosensitivity. There are ex¬ 
posures below which detectahle anom¬ 
alies are rare. Effects are qualitative 


ABNORMALITIES 
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rather than quantitative. However, 
one who is acquainted udth the chron¬ 
ology of human development can pre¬ 
dict rather accurately the types of 
anomalies to be expected following 
fetal exposure at any specified time, 
due simply to the presence of the dy¬ 
namic and metamorphosing precursors 
of specific organs. After about day 
40 the organ systems are largely 
c.stablished and gross teratologies can, 
but are less likely to, occur except at 
higher levels of exposure. However, 
the clinician should be cautioned in 
regard to possible fetal irradiation at 
any time for three basic reasons: 

1. "Wherever the primitive germ 
cells arise they unU be highly sensi¬ 
tive to ionizing radiations. It is likely 
that they are at least as sensitive, if 
not more so, to radiation-induced mu¬ 
tations as are the adult germ or so¬ 
matic cells. A mutation produced in 
such a single stem cell -will multiply 
into all of its cellular progeny so 
that many functional gametes •will be 
affected. The genetic effects of irra¬ 
diation probably begin shortly after 
about day 32 when the genital ridges 
first appear, and continue through the 
reproductive life span of the individ¬ 
ual. “The most precious asset of man- 
land today is the germ plasm which 
has enabled him to develop the cul¬ 
ture we all enjoy. If current develop¬ 
ments—of which increasing exposure 
to ionizing radiations is one—threaten 
the integrity of this germ plasm and 
are paving the way for the decline 
of our species, then here is a problem 
equal in magnitude to any uTth which 
we arc currently confronted.”® 

2. Tlie onset of teratological effects 
of .K-irradiation is probably about day 
18 in the Imman embryo, simultaneous 


with the development of the neural 
groove, the precursor of the central 
nervous system. During the next few 
weeks the neural axis and primary 
brain are organized. As the various 
organ systems develop they become in¬ 
vested with neural components, ema¬ 
nating from this growing central 
nervous system. These neviroblasts 
arc among the most radiosensitive of 
all cells, and since they arc found 
throughout the embryo and fetus, 
radiosen-sitivity is ividesprcad. Irradia¬ 
tion of ncuroblasts to 40 r, W’herever 
they are found, usually results in their 
necrosis and death, with the conse¬ 
quent neural deletions. Such deletions 
Avill be the more obvious and wide¬ 
spread the earlier the developmental 
stage irradiated. Tliere is undoubtedly 
fxinctional damage at levels too low’ 
to be manifest by any hi!5topathologi- 
eal test. Jlicroccphaly, a common se¬ 
quela of fetal irradiation, may not be 
apparent upon histological examina¬ 
tion regardless of the degree of neural 
loss. The brain may be a miniature 
of the normal, uniformly deficient in 
neural elements. Some 64 per cent 
of the children exposed in utero to 
atomic bomb radiations within 1,200 
meter’s, and wdro appeared normal at 
delivery, showed microcephaly ^vith 
mental retardation by 4.5 years of age. 
There wms no microcephaly among the 
194 similar pregnancies beyond the 
1,200 meters.^- “Among 30 women 
who w’crc pregnant at the time, who 
were ■within 2,000 meters of the lij’po- 
centcr at Nagasaki, and who bore 
signs of radiation exposure, there re¬ 
sulted 7 fetal deaths (23%), G neo¬ 
natal and infant deaths (2G%) and 
4 instances of mental retardation (25 
%) among the 1C survivors (53%). 
The overall morbidity and mortality 
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was 60%.”^“ Motliers ivitliin the same 
2,000 meters but ivithout radiation ex¬ 
posure signs had over-all mortality of 
offspring of only 10 per cent, and, in 
distant controls, it was 6 per cent. It 
is believed that irradiation-damaged 
cells cannot recover, but since the 
fetus also possesses many early un¬ 
differentiated and less radiosensitive 
embryonic cells, it has remarkable 
powers of topographical regeneration 
and i-epair following phagocytosis of 
the irrevocably damaged cells. How¬ 
ever, regeneration is never complete 
and the neural deletions which result 
are responsible for the microphthal¬ 
mia, microcephalia, neural insufficien¬ 
cies, and other nervous disorders which 
often follow fetal irradiation. 

3. It is now known that prenatal ir¬ 
radiation increases the probability of 
leukemia in young children, even 
though a linear relation is yet un¬ 
proved. “The dose of irradiation re¬ 
ceived by the fetal gonads during 
diagnostic pelvimetry frequently ex¬ 
ceeds 2.5 r. The present investigation 
suggests that, besides causing genetic 
damage, this apparently harmless ex¬ 
amination may occasionally cause leu¬ 
kemia or cancer in the unborn child.”-^ 
A study of some 1,400 children showed 
that the probability of leukemic death 
was doubled in those who had had 
fetal irradiation. The latent period 
of this and other cancer developments 
may be years or decades, but until 
disproved it can be presumed that car¬ 
cinogenesis is initiated more readily 
in the more radiosensitive embryonic 
cell, particularly when the entire fetus 
is exposed and thereby rendered 
physiologically more susceptible. 

There have been references in the 
literature to instances of fetal x-radia¬ 
tion which were not followed by gross 


anomalies, or human embrjms which 
survived large exposures, came to 
term, and appeared to be “normal” by 
all pediatric tests. Three things must 
be said about these cases: First, As 
the fetus advances in age it is better 
able to avoid gross teratologies fol¬ 
lowing x-irradiation. However, radia¬ 
tion tolerance, in terms of a specific 
number of roentgens at various fetal 
ages, has no meaning because some 
anomalies can be produced by irradia¬ 
tion at almost any prenatal period. 
Specific teratologies undoubtedly have 
varying thresholds at specific develop¬ 
mental moments, but cannot be quan¬ 
titated. Second, Irradiation-damaged 
cells are phagocjdized, and the fetus 
can, through limited reorganization of 
the remaining undamaged cells, main¬ 
tain rather normal topography. Third, 
With advanced fetal age, damage to 
the scattered neuroblasts cannot be 
as readily detected. However, there 
is histopathological evidence of such 
effects.^' * In some cases, while there 
was no detectable evidence of damage 
at birth, following fetal ii’radiation, 
there has been subsequent evidence 
that the child exhibited abnormal 
psychological behavior. This supports 
the thesis that there may be functional 
damage at levels too low to have 
stiTictural corollaries. There can be 
no controls for these data. The i-ange 
of human “normality” is so great, 
so inclusive of a large variety of de¬ 
bilities, that even if a child’s potential 
I.Q. is I’educed from 140 to 70 by fetal 
irradiation, he ivould still be con¬ 
sidered as “normal.” AVithout elabo¬ 
ration, refei’ence is made to two recent 
cases reported in the literature where 
mental and other conditions were di¬ 
rectly attributable to fetal irradia¬ 
tion.*’ There are sequelae to fetal 
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irradiation which arc not evident for 
many years, even besides the genetic 
mutations which affect future gen¬ 
erations, such as the shortening of 
life, the development of cancer and 
cataracts, sterility, the increased sus¬ 
ceptibility to disease, and numerous 
subtle and less evident factors which 
affect survival. 

In conclusion, the embryo, particu¬ 
larly between days 18 and 38, and the 
later fetus, represent the most radio¬ 
sensitive stages in the life of human 
beings, duo largelj’- to the presence of 
actively differentiating cells involved 
in organogenesis. During certain 
periods of development, monstrosities 
in the offspring may he produced by 
low level therapeutic or oven diag¬ 
nostic exposures of the pregnant 
woman. Teratologies ate less likely 
as the embryo becomes a fetus and 
are never formed by irradiation of 
the fully developed adult. Neverthe¬ 
less, the damaging effects of ionizing 
radiations become more subtle with 
advancing fetal age and may well 
produce viable but psychologically ill- 
adjusted individuals, the like of whom 
are currently contributing to our 
overcrowded institutions. As Hicks’ 
has written, “From the social view¬ 
point it is probable that the produc¬ 
tion of an individual ■with a s\ibnor- 
mal brain may be a worse catastrophe 
than one with almost no brain. 

^Ye simply cannot evaluate the del¬ 
eterious effects of diagnostic and 
therapeutic irradiation of the fetus. 

Tlic x-irradiation of the pregnant 
woman, particularly in the early tri¬ 
mester, should be discouraged under 
all conditions, short of saving the life 
of the mother. Further, it would be 
a vise practice to determine the time 
of the prior menses in all radiological 


examinations of women in order to 
avoid the possibility of exposure of 
au imrccognized pregnancy during 
the most radiosensitive period at- 
about 2.5 to 6 weeks. 
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A physician’s first duty is to his patient; his second only, to himself. 

AU quaeker 3 ' reverses this principle as its fundamental axiom. Every practitioner who 
reverses it is a quack. A man who follows it raa 3 ' be ignorant, but his ignorance will some¬ 
times be safer than a selfish man’s knowledge. 

From an Address by Oliver AA’endell Hoi.jies, M.D., delivered in 1858 to the 
Medical Graduates of Harvard Universit 3 ', the Boston Medical and Surgical 
Journal. 
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W HEN a diild is bronght to a 
physician the diagnosis is tlic 
first consideration. The term “asthma” 
has been somewhat confusing because 
it has been applied to any condition 
in whicli wheezing occurs. Clievalicr 
Jackson' long ago said that “all is not 
asthma that wheezes,” and his state- 
ment has been corroborated by manj” 
others, including ourselves. 

We do not like the loose tci'in 
“asthma.” We prefer the words 
“bronchial asthma.” To us, bron¬ 
chial asthma is an allergic condition 
characterized by wheezing, dyspnea, 
orthopnea, and cough. It is ustially 
preceded or associated with seasonal 
or perennial rhinitis, and with partial 
obstruction of the lower air passagc.s. 

We believe that all patients udth 
time bronchial asthma are allergic. It 
is tine that wc cannot always demon¬ 
strate the causative allergen or aller¬ 
gens, especially in patients in whom 
the asthma has begun after the age 
of 40. In children the discovery of 
the allergen is almost always a com¬ 
paratively simple matter. In 1052, 
for example, wc obtained i)ositive 
skin tests in 3C2 of 36G asthmatic 
children.- 

•From the Nortlnve'^tem University Meillcal 
School and Chlcnffo Wesley Memorial Hos¬ 
pital, Chicaso, III. 

Address: 1S5 North Wabash Ave. 

••From the University of Illinois School of 
Medicine and Miclmel Reese Hospital, Chl- 
CJIRO, Ill. 

^U*^*From Michael Reese Hospital, Chicapo. 


Time will not permit an adequate 
discussion regarding the allergy sur¬ 
vey. Needle.ss to say, a good history 
will often unearth the symptoms and 
may even elicit the causative factor, 
e.g., ragweed or cat hair or eggs. The 
histoiy must concern itself not only 
with po.ssiblc allergic factors, hut al¬ 
so with illnesses from the time of 
birth, with emotional problems, and 
with details as to previous immuniza¬ 
tions. 

The physical examination must be 
thorough, from head to foot, with 
special attention to tlie lungs and 
heart, as well as the nasal passages. 
Fluoroscopic examination of the che.st 
follows, and x-ray films of the chest 
if findings seem suspicious. AVc carry 
out a complete blood count in each 
case, also a Kalin test, nasal smear, 
urine and sedimentation rate. 

SKIN TESTS IN CHILDREN 

Skin tests in children arc so impor¬ 
tant as to warrant some discussion. 

a. Indications .—Sldn tests arc indi¬ 
cated in almost all allergic conditions, 
especially bronchial asthma, hay fever, 
perennial allergic rhinitis, atopic der¬ 
matitis (eczema), and gastrointestinal 
allergies. They arc usually useless in 
urticaria and migraine. 

b. Timing .—^Tests can be done from 
birth but wc usually see our patients 
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after tlie age of 2. We have done tests 
in children as young as 9 months, but 
skin reactions in infants are usually 
milder than in older children. Tests 
may be negative in asthmatic infants 
and positive in these same children 
when the tests are repeated a few years 
later. 

c. Location of Tests. —In infants and 
young children we are forced to use 
the back or chest. In the older chil¬ 
dren we do the tests on the arms, as in 
adults. 

d. Nuniber of Test s. —Important 
allergens may he missed if tests are 
done incompletely'. One should test 
with all possible inhalant materials and 
also with those foods which the child 
eats. Some physicians do about 20 to 
30 skin tests and consider that they 
have carried out a proper allergy sur¬ 
vey. In many children this small 
number of tests is insufficient and poor 
results are apt to occur. 

e. Scratch and Intradermal Tests .— 
Tests in children (and in adults) 
should first be done by the scratch 
method. This technique is safe and 
easy to perform, and children rarely 
complain. In fact, many' enjoy these 
tests, especially' if they are done on the 
forearms so that they' can be seen by 
the child. Positive reactions can be 
obtained in about 75 per cent of asth¬ 
matic children. About 60 scratch tests 
can be done in one sitting. 

Intradermal tests must follow if the 
scratch method has not yielded suf¬ 
ficient information. In children we 
usually' do 20 to 25 tests by' this teeli- 
nique and all at one sitting. Most of 
these intradermal tests are made with 
important inhalant extracts, e.g., pol¬ 
lens, fungi, house dust, animal, and 
miscellaneous derivatives. Food ex¬ 


tracts are also used if the history is 
suspicious. If not, we omit intrader¬ 
mal food tests because reactions with 
food extracts are not nearly as accurate 
as with inhalant materials. 

The combination of scratch tests 
first, followed by intradermals where 
necessary', y'ields at least 95 per cent of 
positive skin tests in asthmatic chil¬ 
dren. Those who do only' scratch tests 
can expect not more than 75 per cent 
results. Those who do only' intra¬ 
dermal tests are also wrong because 

(a) they are apt to bring on systemic 
reactions which might even he fatal, 

(b) they' do fewer tests and there¬ 
by are likely' to miss positive skin 
tests, and (c) intradermal tests are 
more painful. 

f. Precautions. —Our patients have 
strict orders to avoid, for at least 48 
hours, certain drugs which lessen skin 
test reactions. These drugs belong to 
the sympathomimetic g r o u p, e.g., 
ephedrine, epinephrine, and certain 
nasal sprays or drops, or the antihista- 
minics or combinations which contain 
them. 

g. Laboratory S k i n Tests. —Tests 
done by commercial laboratories, with 
perhaps a few exceptions, are apt to bo 
misleading because the results of skin 
tests must be correlated with the his¬ 
tory of exposure and with clinical 
trials. Some laboratory' reports arc 
veiy poor, and they may' wrongly ac¬ 
cuse such materials as paper or aspirin. 
In addition, if the patient is dermo- 
graphic the reports are apt to show 
positive reactions to almost all the ma¬ 
terials. In patients with severe dcrmo- 
graphia the allergist usually' resorts 
to the passive transfer technique. If 
the scratch and intradermal tests are 
both negative, the allergist ivill often 
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continue tests by dropping pollen or 
fungi into the conjunctival sac or the 
nasal passages.' Commercial labora¬ 
tories do not earrj’ out these tech¬ 
niques. 

From the practical point of view, 
physicians who refer allergic individ¬ 
uals to commercial laboratories are 
usually given a list of positive skin 
tests, with little or no recommendations 
as to therapy. Tlie physician is apt to 
bo bewildered, especially if the number 
of positive reactions is large. Unless 
lie is well trained in the field of allergy, 
the physician is then tempted merely 
to treat symptoms as they occur; he 
may not give the child the hjTioscnsi- 
tizing injections which lead to an in¬ 
crease in resistance to the allergenic 
materials. 

If, however, the child is referred to 
one who is interested in allergy and 
equipped to do thorough testing, the 
referring physician can have his pa¬ 
tient sent back to him, along with a 
detailed written report. Solutions for 
hyposensitization (if indicated) will 
accompany the child, along with in¬ 
structions as regards dosages. Sugges¬ 
tions for avoidance of primary aller¬ 
gens and secondary factor.s will be 
outlined in the report. The child will 
be asked to return to the allergist at 
intervals. Such cooperation between 
tlie referring physician and the aller¬ 
gist usually loads to good results. Wc 
strongly recommend this procedure for 
the pediatrician who is too busy to 
carry out thorough allergy survcy.s. 

Children rarely outgrow bronchial 
asthma. AYc cannot cmpliasize this too 
stronglj*. Infectious type.s of astli- 
matic bronchitis tend to disappear, but 
tlie allergic types usually culminate in 
true bronchial asthma. Delay in 
allergy surve 3 's, including skin tests, 


is apt to be followed by chronic asthma 
with einphj’.sema and deformed chest. 

TREATMENT 

Therapy must be discussed under 
three- headings: Specific, Sjmipto- 
inatic, and Preventive. 

1. Specific Therapy .— 

The specific management of asth¬ 
matic children consists of avoidance of 
causative allergens, ^vith or vntliout 
liMioscnsitization. This combination 
undoubtedly gives much better results 
than can be obtained from any kind of 
nonspecific therapy, e.g., psychoso¬ 
matic, antibiotic, vaccines or ordinary 
medications. 

A. Avoidance must be as thorough 
as possible. All causative allergens 
must be removed or avoided, even if 
the favorite cat or dog is to be taken 
from the home. In all of our patients 
with all-year-round .symptoms of bron¬ 
chial asthma and/or rhinitis, wc urge 
the following: 

1. The home must he .spick and span 
from the allergic point of view. 

2. All pillows in the entire homo arc 
to be cither rubber or Dacron. Other 
tjqics, including feather, kapok, or 
cotton, are to be pcrmanentl.v removed. 
They arc not to be stored in the attic 
or in some closet, to be brought out 
for guests. This order includes “show” 
pillows in the living room or den. 

3. All mattresses in the home arc to 
be made of rubber, or are to be encased 
in zippered plastic material. 

4. Rug pads are to be rubber or are 
to be removed. We urge floor cover¬ 
ings which arc casilj* cleaned, e.g., tile, 
stone, or linoleum. Furniture should 
be rubber-filled, if at all possible. 

5. No household pets arc allowed in 
the home. Tlie.se include cats, dogs, 
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canaries, and parakeets. Stuffed bed 
toys, e.g., Teddy bears, are forbidden. 

6. Dusting is to be done by vacuum 
cleaners with attachments or by wet 
mop. 'Wliisk brooms only push dust 
from here to there. 

7. Basements are to be kept as dry 
as possible. Wet or damp basements 
are usually moldy and molds are im¬ 
portant allergens. 

8. The home itself should be located 
in as clean a neighborhood as possible. 
If the neighborhood is close to railroad 
tracks or to industrial fumes or gases 
we usuallj’^ advise a change of address. 

9. Allergy to a food is frequently 
proved bj^ the histoiy and by sevei’al 
clinical trials. In such cases the skin 
tests are usually positive. If this 
allergy to a food has thus been verified, 
that food should be avoided. The child 
must avoid not only eggs, for example, 
but all foods which contain egg, e.g., 
mayonnaise and certain cakes and 
puddings. Avoidance of some foods 
for some months may by itself bring 
about a degree of hyposensitization. 
Other foods, e.g., fish and nuts, are so 
potent that the sensitive individuals 
usually must avoid them for the rest 
of their lives. 

Cooking of foods lessens the danger 
of sjnnptoms. Hard-boiled egg and 
powdered milk, for example, are less 
allergenic than the raw food. This 
fact permits some less-allergic indmd- 
uals to indulge in the cooked variety of 
foods. 

Botanical relationships must not be 
overlooked. Certain foods belong to 
groups, e.g., the legumes (pea-bean) 
family, or the gourds, e.g., pumpkin, 
squash, or cantaloupe. Cauliflower, 
broccoli, and Brussels sprouts are 


closely related. Patients who are defi¬ 
nitely sensitive to one food of a group 
must avoid or look with .suspicion on 
other memhers of the group. 

Skin testing with food extracts is 
very reliable for a few potent foods, 
e.g., fish, eggs, nuts, celery, and cotton¬ 
seed. In sensitive individuals allergy 
to these foods is usually easily demon¬ 
strated by the scratch technique. One 
must prove allergy to foods by with¬ 
drawal of the suspected food and then 
by cautious trial. It is wise to prove 
such tests at least three times. The 
intradeimial food reactions are often 
misleading. 

All this brings to mind the case of 
an 8-year-old boy whom we first saw 
about a year ago. He had a history of 
perennial asthma almo.st since birth, 
along with recent hay fever. He had 
been skin-tested by the intradermal 
method; many positive reactions had 
been found to foods and to inhalant 
materials. Hjqiosensitization vdth the 
inhalant extracts was correctly given 
but, in addition, all the positive-react¬ 
ing foods were forbidden this ehild. 
He was not allowed milk, chocolate, 
and man}' other foods. As a re.sult the 
child came to our office weighing le.ss 
than 50 pounds and he was almost skin 
and bones. His spirits were low be¬ 
cause he was not allowed to play with 
other children when he had asthma 
and he had asthma most of the time. 

We carried out skin tests by the 
scratch tests, followed by about 20 
intradermal tests with milk, chocolate, 
and inhalant materials. We found that 
skin tests for foods were practically 
negative. We personally made him 
drink large glasses of milk and eat 
large amounts of chocolate ice cream. 
We continued injections of house dust. 
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pollens and fungi, to wliich he is clini¬ 
cally allergic; we advised continuation 
of precaiitions- against house dnst, 
household pets, etc. 

The results have been excellent. This 
boy has gained more than 10 pounds 
this past year; he has very little 
asthma; his appetite is excellent; he 
plays wth other boys and recently was 
very proud because he broke a finger 
while playing baseball. 

Tliis case is 3 ust one of many in 
which allergists and other physicians 
have harmed their patients by relying 
on skin tests without regard to the fact 
that clinical allergy to these foods was 
not proved. AVe may forget that chil¬ 
dren need much food to live and to 
grow, 

B. Hyposensitization (densensitiza- 
tion) consists of injections of increas¬ 
ing amounts of extracts of important 
allergens whicli cannot be avoided, e.g., 
house and occupational dusts, pollens, 
fungi, feathers, or animal danders. 
Results are usually good, especially 
when combined with as thorough avoid¬ 
ance of allergens as humanly possible. 
Actually, failure is rare as good to 
excellent results can be obtained in al¬ 
most all asthmatic children. 

Hyposensitization must bo continued 
for long intervals. The minimum is at 
least a year and, in many easc.s, in¬ 
jections must be given for several 
years. Allergists vary to some extent 
on this point. AVe believe that injec¬ 
tions should be continued until the pa¬ 
tient is symptom-free or almost sjunp- 
tom-free. Then injections are stopped, 
but the patient or parent is warned 
that sjTnptoms may return. Strict 
avoidance of causative allergens must 
continue as carelessness may result in 
recurrence of asthma. If sjuiiptoms do 
return after an iuteival of 3 to 10 


years wc advise complete re-testing. 
The child may have overcome certain 
allergens but may have acquired ne^v 
ones. One must remember that an 
asthmatic person has an allergic foun¬ 
dation and therefore has the ability to 
change his sensitivities.^ 

II. Symptomatic Therapy .— 

The symptomatic therapy of bron¬ 
chial asthma is nonspecific and one 
should not expect any more than 
temporary relief of symptoms. The 
measures used, including the new corti¬ 
costeroids, can only hope to lessen or 
eliminate the asthmatic sjTnptoms as 
thc.y occur. 

Reassurance is the most important 
single measure, especially if the child 
is having his first severe attack. The 
calm confident manner of the physician 
usually exerts a very soothing influence 
on the frightened child and the rc.st 
of the family. The physician immedi¬ 
ately informs everybody that the 
attack will bo overcome within a rela¬ 
tively short time. 

Medications are used according to 
the severity of the attack. For mild 
to moderate sj*mptoms repeated suh- 
cutaneous injections of 1:1000 epi¬ 
nephrine in doses of 0.10 to 0.20 c.c. 
usually suffice, along with 5 to 10 drops 
of a saturated solution of potassium 
iodide. If necessary, a mild sedative 
may be added, e.g,, elixir of Benadryl. 
This combination is almost alwaj's ef¬ 
fective. 

For more severe asthma, the epi¬ 
nephrine may bo injected every 4 
hours; wc often add 0.30 c.c. of Sns- 
Phrine, a long-acting epinephrine .sus¬ 
pension. Instillation of 5 grains 
nminophylline rcctally is helpful and 
wc prefer this to aminophyllino sup¬ 
positories. In addition, a tcaspoonfnl 
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of syrup of ipecac will induce vomit¬ 
ing, and as the child vomits he usually 
eliminates sputum which he has not 
learned to cough up in the manner of 
adults. Some physicians also add 
ephedrine by mouth. 

For the most severe cases (status 
astlmiatieus) one must usually add 
antibiotics, e.g., penicillin, because al¬ 
most all such cases have an infectious 
complication which causes s;sTnptoms to 
continue. This diagnosis is easily 
made by the finding of crepitant rales 
as well as wheezing, also by leukocyto¬ 
sis, some fever, an increased sedimenta¬ 
tion rate, and perhaps by some cloudi¬ 
ness in a chest x-raj' film. 

Hospitalization is urged for these 
severely ill children. Removal from 
the home is usually beneficial because 
it lessens the factor of inhalation of 
allergens, e.g., feathers, house dust, 
and animal danders. In addition, 
change to a hospital may be of strik¬ 
ing benefit because of psychological 
factors, especiallj’- removal of the child 
from overprotective parents. At the 
hospital one can carry on iiiA'cstigativc 
work, e.g., chest x-rays, blood counts, 
and tests of sputum for sensitivity to 
antibiotics. Bronchoscopic aspirations 
maj’" be necessary and may be life¬ 
saving; a nonopaque foreign body in 
a bronchus, e.g., peanut, pea, or bean, 
may be the cause of bilateral ivlicezing, 
as in a 3-year-old child recently ad¬ 
mitted to our hospital. 

Sedation in all asthmatic patients 
should be mild, e.g., an antihistaminic 
di’Ug or aspirin. We never give mor¬ 
phine or Demerol to patients with 
asthma. 

At our hospital, the Chicago Wesley 
Memorial, ive have 12 beds for asth¬ 
matic patients. These rooms have air 


filters in the wdndows and beds ivith 
rubber or Dacron pillows and with 
rubber mattresses. The floor is covered 
with linoleum, the chairs synthetic 
leather, the curtains light and fre¬ 
quently washed. In each of these 
rooms there is a sign ivliich states that 
feathers, flowers, and smoking are for¬ 
bidden. The floors are cleaned ivith a 
Avet mop. 

Patients Avho are allergic to inhalant 
materials usually clear up veiy rapidly 
in such rooms. This is a fact Avhich 
helps in discoA^ering the cause of the 
asthmatic attack. If the asthma does 
not lessen in 2 to 3 days, one must 
question the diagnosis, or must search 
for other factors, e.g., allergy to foods, 
or some infectious process, a psycho¬ 
genic influence, or a foreign body. 

ACTH and prednisone haA'e become 
A’ery important. Cortisone itself is 
rarely used any more. In seA'cre cases, 
especially in the older child and in 
adults, Ave usually start a continuous 
intraA^enous drip. Each liter of 5 per 
cent glucose in water contains amino- 
phylline (about 0.25 to 0.50 Gm.) and 
about 10 to 20 units of soluble ACTH. 
The drip is continued at the rate of 
2 to 3 liters per 24 hours, and this is 
stopped AAdien the asthma is overcome. 
The child is then given intramuscular 
injections of ACTH-gel in doses of 
about 20 units per day, gradually re¬ 
duced, and then stopped. In a fcAV 
obstinate cases it may be necessary to 
temporarily substitute 5 to 10 mg. 
prednisone per 24 hours. In some 
eases the intravenous drip aauU not be 
necessary. The ACTH-gel can be in¬ 
jected intramuscularly. 

These corticosteroids have been of 
great help in lessening asthmatic symp¬ 
toms, but one must remember that they 
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nvc not witliout danger, and they do 
not cure asthma or any other disease. 
The child must still be given the bene¬ 
fit of a thorough allergy investigation, 
including complete skin tests, followed 
by careful avoidance of causative aller¬ 
gens and by hj'posensitir.ation, if neces¬ 
sary. 

Time will not permit even mention 
of many other available drugs, but 
those we have discussed are the impor¬ 
tant ones. 

■\Ve would like to emphasize that 
asthmatic children should be as active 
as other children, but to the point of 
their breathing capacities. 

Prevention of Asthma .— 

Children of allergic parents fre¬ 
quently develop allergic conditions, in¬ 
cluding bronchial asthma. It is esti¬ 
mated that if both parents arc allergic 
about GO per cent of their children will 
become allergic, and about 00 per cent 
if only one parent is allergic. 

jMuch can be done to lessen the 
chances for development of allergic 
s;iTnptoms in those children. Such 
homes should be as dust-freo as possi¬ 
ble, and they should be free from dog.s, 
cats, feathers, kapok, and stuffed ani¬ 
mals. 

New foods .should he tried one at 
a time, at least a week apart, to sec 
if symi)toms ocenr. A feeding of raw 
egg may he disastrous. Cooked foods 
arc losj allergenic than raw. 

If mild symptoms develop, c.g., 
“eczema,” hay fever, sniffles or i*ecur- 
rciit bronchitis, we advise a prompt 
and thorough allergy survey, including 
eomi)lctc skin tests. 

Such cliildron should be guided away 
from dusty occupations, e.g., farmer, 
furrier, baker, upholsterer, grain mill 
worker, florist, sandblaster, miner, or 
domestic. 


Exposure to “colds” should be mini¬ 
mized. 

Psychosomatic factors, if present, 
need proper attention. 

The above precautions arc impor¬ 
tant, and, if carefully followed, the 
onset of severe asthma in these children 
can be prevented, or if asthma docs 
occur the symptoms can easily be con¬ 
trolled.^' 

The Allergy Foundation of 
America has now come into 
being. It is doing an excellent work 
in educating physicians and the laity 
and is now supporting research prob¬ 
lems. All pediatricians should join 
and give a liclping hand. Wc know a 
great deal about allergic diseases, in¬ 
cluding asthma. Wc can distinctly 
lessen the suffering of allergic patients. 

The Jewish National Home for 
Asthmatic Patients in Denver, The Na¬ 
tional Foundation for Asthmatic Chil¬ 
dren in Tuc.son, and the Asthmatic 
Childrens Aid in Chicago arc also of 
great help in this field. 

DKSCUSSION 

In those few minutes wc have briefly 
discussed the management of bronchial 
asthma in children. 

In 1952, wo reported onr results,- 
as shown in the accompanying Table I. 

AVc believe our results liavc been 
good. They have been even better 
since the introduction of ACTII and 
the steroids. We arc not satisfied. 
Pi-ogress will depend on further educa¬ 
tion of the physicians and the laity. 
AYc arc es})ecially indebted to the many 
pediatricians who have been pioneers 
ill the field of allergy, and who have 
urged early and thorough allergy .sur¬ 
veys ill .susi>icious caso.s. 

The severe asthmatic child with 
marked pigeon hreast has now become 
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Table I. Eesults op Treatment in 306 Gases op Bronchial Asthma in Children 


TVPE OF 

ASTHMA 

AGE AT 
ONSET 

SYMPTOM- 

FREE 

MARKED 

IMPROVE¬ 
MENT • 

MODERATE 

IMPROVE¬ 

MENT 

NO 

IMPROVE¬ 

MENT 

DEAD 

NO. 1 % 

NO. 1 % 

NO. 1 % 

NO. 1 % 

NO. 1 % 

I. Paroxysmal 

Before 1 

15 

20 

4 

1 

1 

(281 cases) 

1-2 

28 

46 

9 

4 

1 


3-4 

20 

29 

8 

1 

1 


5-7 

20 

24 

12 

3 

0 


8-10 

6 

10 

1 

2 

0 


11-13 

8 

3 

3 

0 

1 


Total 

97 34 

132 47 

37 13 

11 4 

4 1 

II. Chronic 

Up to 13 

2 8 

7 28 

8 32 

4 16 

4 16 

(25 cases) 







Total (306 cases) 

99 32 

1.39 45.5 

45 14.7 

15 4.9 

8 2.6 


almost a rax’itj’", but we still see one 
occasionally, and we realize that that 
child has been neglected. We must i*e- 
new our efforts to prevent such trag¬ 
edies. 

SUMMARY 

Bronchial astluna is an allergic 
condition characterized by wheezing, 
dyspnea, orthopnea, and cough. It is 
usually preceded or associated with 
seasonal or perennial rhinitis. 

The responsible allergens in children 
are easil.y discovered in at least 95 per 
cent of the cases. 

The historj’’, physical examination, 
and clinical trials are important. 

Skin tests should be made in all 
cases and be done with all protein-con¬ 
taining materials to which the child 
is exposed. 

Scratch tests should be done first; 
intradermal tests are also necessary 
in about 25 per cent of all cases. 

Best results are obtained by strict 
avoidance of causative allergens and by 
liATiosensitization with important in¬ 
halant materials. 

Preventive measures are important 
in children of allergic parents. They 


can definitely delay the onset and 
lessen the severity of allergic condi¬ 
tions, including asthma. 

Reassurance, epinephrine, iodides, 
and ACTH and steroids are the most 
important symptomatic measures. 

Attention to complicating infections 
and to psychic influences are also 
necessary. 

Results in asthma in children are 
usually excellent and they are im¬ 
proving. 
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T he study ol* variations in sldn 
color Avithin the Negro group can 
he approached from several points of 
vicAV. These may be combined into 
three broad categories: namely, (1) 
the cultural, (2) the biological, and 
(3) the functional approaches. 

The cultural approach to the study 
of skin color is related to the differ¬ 
ential values atiachod to being a par¬ 
ticular color. The reaction of both 
Negroes and wliites to this phenomenon 
has been the subject of a great deal 
of scientific observation and specula¬ 
tion. It is generally conceded that 
color i>lays a prominent role in Negro 
life. IMyers and Vochelson' state: 
“Within the Negro community, shades 
of color have considerable social sig¬ 
nificance, and greater opportunities for 
cnhancciiient of status are offered to 
the light-skiiiiied individual/^ In a 
study of the skiu color judgments of 
Negro college students, i\Iark.s- found 
that ratings of attractiveness arc defi¬ 
nitely affected by objective slun color, 
or by factoi’S associated Avith it. Con¬ 
sciousness of color has been found to 
exist in Negro children as well as 
adults. Seeman^ found that third- and 
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fourth-grade Negro children indicate 
a “commitment to the superior value 
of light skin.” He further statc.s that 
skin color differences are associated 
with differences in “friendship and 
reputational .status.” Negro children 
of preschool age Avcrc studied by K. 
and JI. Clarlv,-* and the authors con¬ 
clude that the factor of sldn color is 
an important one in the genesis of 
consciousness of self and racial identi¬ 
fication. These same authors‘ make 
two other major points: 

1. ‘^TJic results show oloarly that an 
analysis of subjects ujion the basis of shin 
color way not assume that the iUlforoncc 
between the niedium shin color group and 
the light group is equal to tliut between the 
luodium and the dark group in reference to 
the inherent dynamics involved. . . 

2. ‘*It would appear that tlie extreme 
groups of light and dark children are be¬ 
ginning to identify themselves on the basts 
of their own skin color, whereif^ the medium 
group seems influenced by other factors in 
making identifications of self.’' 

The problems and complications 
which seem to arise from this cultural 
evaluation of skin color have perhaps 
stimulated interest in the biological 
approach to skin color. Spencer,^ in 
reporting on recent adA'aiiccs in pig- 
mcntogencsis, stated tliat the discovery 
of an oxidizing substance capable of 
bleaching pigment of the skin “opens 


S47 



548 


THE JOURNAL OF PEDIATRICS 


vast possibilities which Plight have 
repercussions on our psychological pat¬ 
tern as well as on our social conduct.” 

The biological approach to skin 
color has many forms. One area of 
concern is the inheritance of skin color. 
Host authors agree that children of 
Iiarents with mixed wliite and Negro 
ancestry do not themselves show any 
consistent pattern in skin color. Niedel- 
111011 “ states: ‘‘Children of families 
of mixed white and Negro blood show 
a wide variation in color, and in one 
family there may be one child almost 
white and another black.” The same 
position is taken by Kephart" and by 
Diimmett.® Kephart further states 
that the common anthropological es¬ 
timate is that between 10 and 20 per 
cent of the Negroes in this country 
have no non-Negro ancestors. 

The use of speetrophonietrie meas¬ 
urements for studying skin color in¬ 
heritance has been reported on by 
Gates,® and appeared to him to suggest 
a promising line of study. 

There is less agreement as to whether 
or not the infusion of “white blood” 
is contributing to the disappearance 
of Negroes as a minority group. Lin¬ 
ton*' has maintained that in 200 years 
the American Negro will have disap¬ 
peared as a minority group. This is 
denied by Kephart, who feels that such 
a claim “does not appear to be either 
.sociologically or biologically tenable.” 
Blue^" takes the position that we can¬ 
not prove or disprove wliether Negroes 
are becoming lighter in color. The 
question is further complicated bj’’ 
general agreement that Negroes tend 
to grow darker with age, as indicated 
by Herskovits^* and N i e d e 1 m a n.® 
Niedelman states that the pigmenta¬ 


tion of the skin in a Negro docs not 
reach its maximum until puberty, after 
which it decreases in intensity. 

The functional approach to the study 
of skin color appears to have been 
neglected. Gross differences in pig¬ 
mentation are explained in a variety 
of ways. Bller^® states that, “Some 
authors attribute pigmentation to the 
effect of heat; others consider it to 
result from the combined effects of 
heat and humidity; while some believe 
that the color is due to the influence of 
the tropical sun or to increased oxy¬ 
genation resulting from excessive ex¬ 
posure to solar rays.” Whatever the 
reason for difference in color of the 
various racial groups, it would seem 
logical to ask if these differences liavc 
any practical effect. 

Medically, tlie study of skin color 
differences has been made largely from 
a dermatological standpoint. Spen¬ 
cer” states that the dermatologist must 
recognize the play of colors and de¬ 
velop new visual patterns when ex¬ 
amining cutaneous diseases in “colored 
people.” Niedelman® reports that the 
skin of Negroes differs from that of 
white persons, “not onlj’ in structure 
and physiology but in its reaction to 
trauma and infection.” He states, 
moreover, that, in addition to differ¬ 
ences in the incidence of many diseases, 
there is also a difference in the “clini¬ 
cal and pathologic manifestations,” 
which he feels is partly due to the 
social and economic conditions of Negro 
life. 

Since the range of skin colors within 
the Negro group is extremely wide, 
this should afford an excellent op- 
portunitj* to examine the practical ef¬ 
fects of skin color within a racial 
group. The social significance of skin 


♦Cited b3' Kephart." 



HORTON AND CRUMP: GROWTH AND DEVELOPMENT. Ill 


549 


color -within tlic Negro groii]) has been 
■widely discussed, as have also various 
diffcrcucos hct-ween Negroes and 
■\vhitcs in both the physical and cul¬ 
tural areas. From these various postu¬ 
lations, the next step would appear 
to be an examination of physical and 
cultural differences, if any, within the 
Negro group on the basis of skin color 
differences. To the extent that skin 
color represents one of the major dif¬ 
ferences between Negroes and whites, 
it might be hypothesized that Negroes 
who approach the color of white would 
show some differences, physical and/or 
cultural, from Negroes who arc of 
darker hue. That is, it poses the ques¬ 
tion, Are Negroes a homogeneous group 
with regard to some measurable traits 
and characteristics, irrespective of 
skin color differences? To our knowl¬ 
edge, very little attention has been 
given to tliis line of analysis. 

It was the purpose of this study to 
measure some of tlic effects of skin 
color differences within the Ncgix) 
group, by examining tlie following 
aspects of the problem: (1) the re¬ 
lationship between skin color and socio¬ 
economic status, (2) the association be¬ 
tween skin color of parents and skin 
color of infants, and (3) the relation¬ 
ship between skin color and some ma- 
Icnial-infant characteristics, namely: 
(a) length of gestation period, (b) 
parity, (c) birtli weight of infant, and 
(d) Reflex i\Iaturity Index of the in¬ 
fant at birth. 

METHODS AND MATERIALS 

Data for this study are drawn from 
a 5-year longitudinal study of factors 
influencing the growth and develop¬ 
ment of Negro infants and children. 
Included in this segment of the ]\Iajor 
Study arc records of COl infants and 


their parents. All infants were born 
at Hubbard Hospital between Decem¬ 
ber, 1953, and September, 1956. 


Selection of Participants. —Partici¬ 
pants in the IMajor Study were solicited 
primarily from the Obstetrical Clinic 
of Hubbard Hospital, and tlirough 
private contacts for those expectant 
motliers who were receiving prenatal 
care from a private obstetrician or 
physician. Only t li o s c expectant 
mothers who were residents of the 
Nashville Metropolitan area were ac¬ 
cepted into the study. In the early 
stages of the project, some few per¬ 
sons were enrolled immediately after 
delivery, rather than at some time 
during their prenatal period. 

Skin Color .—The measurement of 
skin color can be made on a quantita¬ 
tive or qualitative basis. The quanti¬ 
tative method is perhaps best exempli¬ 
fied by the use of the color top, tlirough 
which a measurement of tlio proportion 
of black pigmentation in the .skin is 
obtained. A description of the tech¬ 
nique is available in Davenport,^* and 
discussions of advantages and disad¬ 
vantages of the color top method can 
be found ill Todd and Van Gordor,‘= 
Bowman,*® and Todd and associates.** 
For the purposes of this study, the 
color top method was impractical, due 
to tlic relatively large number of per¬ 
sons to be rated in a short span of 
time, and therefore a qualitative 
(color chart) method was used. 

The color chart used throughout this 
study consists of 9 color positions, 
ranging from (1) Veiy Light to (9) 
Very Dark.* No provision was made 
for assigning a double rating to per- 
.sons who fell between two consecutive 


"Color chart drawn up. and colors repro- 
auce<I by Aaron DouRlaa (Negro artist) Pro- 
^ssor of Art. Fisk University, Nashville 
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color positions. Each subject Avas 
given the color position closest to his 
actual color. Positions 1-3 are con¬ 
sidered “Light,” 4-6 “Medium,” and 
7-9 “Dark.” Skin color of the mother 
was obtained by usmg the inner aspect 
of the arm just above the elbow. In 
the majority of the cases, skin color 
of the father Avas obtained by haA'ing 
the mother select his color from the 
color chart. Before this method of ob¬ 
taining father’s color AAms adopted, a 
collateral studj’- was made fo test the 
reliability of the mother’s rating. The 
method Avas found to be highlj' re¬ 
liable, and Avas therefore adopted as 
standard procedure, since the fathers 
are not readily aimilable for rating bj' 
a member of the research staff. Skin 
color determinations of infants at 
birth Avere made on the ear lobe. 

Measurements of parental skin color 
Avere obtained by the medical social 
Avorker at the time AA'lien the family 
Avas accepted into the project. Meas¬ 
urements of infant skin color Avere 
obtained by the psephologist Avithin 12 
to 72 hours after birth, as a general 
rule. Before actual skin color rating 
Avas begun, the 2 persons Avho later 
assigned color ratings performed com¬ 
parative ratings on the same subjects 
in order to ensure as much compara¬ 
bility as possible betAveen ratings of 
parents and infants. The chart Avas 
found to give consistently reliable re¬ 
sults Avhen used not only the per¬ 
sons aa4io actually made the color 
determinations, but also by other mem- 
bem of the researcli staff aa4io had had 
no training or practice in making 
color ratings. 

Socioeconomic Status .—The index 
of socioeconomic status used for this 


study is composed of the folloAAnng 
items: 

(1) occupation of father (or mother, 
AAdiere necessary), (2) education of 
father, (3) education of mother, (4) 
income of father (or mother, AA'hcre 
necessary), (5) contract monthly rent, 
(6) purchase price of automobile, (7) 
Chapin LiAung Room Scale,^® and (8) 
modified SeAvell Scale.’” 

Information on the above items aaps 
obtained by the medical social AAprker, 
especially trained for this purpose. 
Information on parents’ occupations 
and education, rent and purchase price 
of ear Avas obtained through intervieAA’s, 
and the remaining items (7 and 8) by 
observation in the home. The final 
index consists of a scale AAdiich has a 
range of 0-72, allotting 9 points as a 
maximum value for each item in the 
index. High scores indicate high .socio¬ 
economic status.® 

When a final socioeconomic score 
is obtained, each family is then auto¬ 
matically classified into one of the 4 
broad socioeconomic groupings pre- 
viouslA’- found to lie the most discrimi¬ 
nating dividing points for this par¬ 
ticular population. The limits of these 
groups are: 


Group I: 

O-II 

Low 

Group II: 

15-29 


Group III: 

30-49 


Group I A'': 

50 and over 

Higli 


Medical-Social Information .— T h e 
number of gestation days Avas obtained 
from the mother’s liospital record, a.s 
AA’as her parity. 


♦When one or more of the 8 scalable items 
of information could not be obtained, or was 
unknown, that item was given the average 
point value of all of the known items. For 
example, if contract monthly rent was un¬ 
known (or the informant refused to give the 
information), and the family had a total 
score of 42 on the 7 other items in th^' 
“Rent" was given a score of 6 (42 dividea oj 
7), making a total score of 48. This 
was followed uniformly in order to have some 
rating on each of the 8 Index items. 
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Infant Measru'ements .—Physical 
measurements of the infants were 
taken between 12 and 72 hours after 
birth by selected members of the pe¬ 
diatric staff of Hubbard Hospital. 
Accuracy of results was verified peri¬ 
odically, and uniformity in technique 
and procedure was routinely followed. 
Only birth wciglit is under considera¬ 
tion here, although height, and cireum- 
fcrcncc of the head and chest were also 
measured. No infant seriously liandi- 
capped by birth injury, congenital 
anomalies, or for any other cause, was 
included. 


Heflex tests on each infant were 
performed by the psychologist within 
12 to 72 hoiii-s after the infant'.s birth 
and, as a general rule, at the same 
morning hour. 

RESULTS 

The distribution of skin color among 
the subjects of this study is shown in 
Table I. 

It will be noted that for both in- 
fant.s and parents, the majority of the 
eases are classified as “medium” in 
color. Proportionately more adults 


T\m.E I. Pbrcent.w.e DisTr.imiTioN op Negro Inpant.s axd Parcn'TS Accor.ni.vn to 
Skin Color 


SKIK COLOR j 

>rALE IXFAXTS 

N = .100 

1 FEMALE INFANTS | 

1 N = 319 I 

ItOTlIERS 

N = 647 

FATHERS 

N = 457 

1. L 


_ 



2. L light 

1.7 

3.4 

0.5 

1.1 

3. Jj 

4.3 

4.7 

4.8 

4.4 

4. M 

lfi.3 

16.3 

1C.2 

11.9 

5. M .Vfrfium 

21.3 

25.4 

33.4 

27.0 

0. 

32,3 

22.9 

32.6 

35.6 

7. D 

10,3 

16 3 

11.3 

16.0 

8. D DarT; 

,1,7 

97 

1.2 

3.5 

0. D 

2.0 

1.2 

_ 

- 

Total 

100.0 

100 0 


100 0 


The reflex maturity of the infant 
is summarized in a Reflex Jlaturity 
Index which measures the following 
conditions or reflexes: 

1. Activit}'. 

2. IMoro reflex. 

3. Tonic neck reflex. 

4. Rooting reflex. 

5. ]\hisclc tonus. 

6. Ability to raise head from prone 
position. 

7. Ability to turn head from side 
to side. 

S. Crawling or swimming move¬ 
ments. 

9. Stepping movements. 

Each reflex is scored on a 5-point 
.scale ranging from 0 for “Absent” to 
4 for “Very ^Marked,” resulting in an 
index with a range of 0-3G points. 


are considered “medium,” wiicrcas 
proportionately more infants are con¬ 
sidered either “Light” or “Dark.” 
There is no consistent association of 
color with sex. 

Skin Color and Socioeconomic Index. 
—Sccnian* has stated that d a r k- 
skinned Negroes arc found in greater 
proportion in the low’er social cla.ss 
groups. Tins was found to he the 
case in our study. Table II shows the 
socioeconomic grouping of families ac¬ 
cording to skin color, wiicre both par¬ 
ents fall into the same skin color group. 

None of the “Light” parents is 
found in socioeconomic Grouj) I, and 
none of the “Dark” parents falls 
into socioeconomic Group IV. 
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Table II. Percentage Distribution op Parents According to Socioeconomic Group 

AND Skin Color* 


! 

SOCIOECONOMIC GROUP 

1 SKIN COLOR GROUP 

LIGHT 

N =: 6 

MEDIUM 

N = 266 

DARK 

N = 14 

I Loxo 

_ 

7.9 

35.7 

II 

33.3 

44.7 

42.8 

III 

33.3 

39.8 

21.4 

IV Siffh 

33.3 

7.5 

_ 

Total 

100.0 

100.0 

100.0 

•Excludes parents who are not of the same 

: color group. 



Table III. Percentage Distribution by Socioeconomic Group op Parents op Dissimilar 
Color, According to Color op Darker Parent 


SKIN color group 


SOCIOECONOMIC GROUP | 

DARKER PARENT “MEDIUM” 

N = 36 

DARKER PARENT “DARK” 

N = 101 

I iow 

2.7 

5.9 

II 

29.7 

61.4 

III 

37.8 

28.7 

IV Hifilt 

29.7 

4.0 

Total 

100.0 

100.0 


Where parents are of dissimilar 
color, the same trend is noted (Table 
III). 

Proportionately more families in 
which the darker parent is “Medium” 
fall into high socioeconomic categories 
than do those families in which the 
darker parent is ‘ ‘ Dark. ’ ’ When both 
parents are “Dark,” a larger percent¬ 
age Mull be found in socioeconomic 
Group I, than when only one parent 
is “Dark.” 

This lends some credence to the 
contention of flyers and Yochelson’ 
that, “Greater opportunities for en¬ 
hancement of status are offered to the 
light-skinned individual.” It also re¬ 
veals the tendency of Negroes to marry 
within the same color group. For the 
448 families for whom skin color of 
both parents is available, 67.4 per cent 


belong to the same color group; in 21.0 
per cent of the cases the mother falls 
into a lighter color group than the 
father, while the reverse is true in 11.6 
per cent of the cases. Where the par¬ 
ents fall into dissimilar color groups, 
the groups are at adjacent positions 
on the color scale (i.e., Light-Medium, 
Medium-Dark) in all but one case, in 
which a “Light” mother is married to 
a “Dark” male. 

There is little indication that the 
color of one parent is more important 
than that of the other parent in re¬ 
lation to socioeconomic status. Con¬ 
sidering only the “Medium” mothers, 
their distribution among the 4 socio¬ 
economic groups is almost exactly the 
same regardless of whether the mother 
is lighter or darker than the father 
(Table IV). 


Table IV. Percentage Distribution of Socioeconomic Group of “Medium” Mothers, 
Where F.athers Pali. Into a Different Color Group 


! 



SOCIOECONOMIC 

GROUP 


SKIN COLOR 1 

I I (LOW) 1 

II 

1 ra 1 

TV (HIGH) 

1 TOTAL 

Mother ‘ ‘ Jledium' ’— 
father lighter 

0.9 

47.4 

3S.2 

7.0 

100.0 N = 173 

Jlother ‘ ‘ Medium ’ ’— 
father darker 

4.9 

47.6 

40.2 

7.3 

100.0 N = 82 
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i\lcaii socioeconomic scores skin 
color indicate only one major diver¬ 
gence in the scores of mothers and 
fathers in each sldn color group. (Fig. 
1). The mean socioeconomic score for 
“Dark” fathers is higher than that 
for “Dark” mother, 26.9 as compared 
with 20.0. This is a statistically sig¬ 
nificant mean difference, although both 
scores still fall into the same bi‘oad 
socioeconomic group. 



Skin Color Group 

Fiff. 1.—Moan socioeconomic scores of mothers 
and fathers, by skin color group. 

A rough indication of socioeconomic 
status is provided by marital status, 
in the case of the mother. Fig. 2 shows 
the per cent of mothers in each color 
group who are unmarried. The pro¬ 
portion ranges from 8.8 per cent among 
“Light” mothers to 32.5 per cent 
among “Dark” mothers. 

SJcin Color of Parenifs and 
Color of Infant .—The unpredictability 
of .skin color inheritance among Ne¬ 
groes has hoon di.'^cusscd earlier. Kep- 
hart' stated that, “Negro spouses 


whose skin color is approximately the 
same shade have more chance of giving 
birth to children either lighter or 
darker than themselves than do Negro 
spouses whose skin color is several de¬ 
grees apart.” Over three-fourths 
(76.4 per cent) of the parents in this 
study who belonged to the same color 
group gave birth to infants who fall 
into the same color group as their 
parents. Of the remaining one-fourth, 


Percenloge of Unmorrled 



Skin Color Group 


Fig. 2.—Percentage of unmarried mothers, by 
skin color group, 

6.3 per cent of the infants are lighter 
than their parents, and 17.2 per cent 
arc darker. Over 40 per cent of the 
infants born to parents of dissimilar 
color groups are in the same color 
group as the darker parent, while 55.5 
per cent are Ughtei* aud 3.6 per cent 
are darker than the darker parent 
(Table Y). 

In actual numbers, 4 of the infants 
born to jiaroiits of dissimilar color 
groups arc lighter than the lighter par¬ 
ent, and 5 are darker than the darker 
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Table V. Skin Color op Infants, by Skin Color of Parents, in Percentages 





SKIN COLOR 

OF PARENTS 





1 

1 DIFFERENT COLOR GROUPS 

SKIN COIiOR 

1 SAME COLOR GROUP | 

DARKER PARENT 

DARKER PARENT 

GROUP OF 

1 LIGHT I 

MEDIUM 

DAPvK 

' ‘ MEDIUM ’ ’ 

‘ ‘DARK’’ 

INFANTS 

11 

N = 264 

N =r 14 

N = 36 

N = 101 

Light 

83.3 

4.9 


30.6 

4.0 

Medium 

16.7 

76.9 

35.7 

55.6 

60.4 

Dark 

- 

18.2 

64.3 

13.9 

35.6 

Total 

100.0 

100.0 

100.0 

100.0 

100.0 


parent, constituting 6.6 per cent of 
the total number of infants born to 
parents who fall into different color 
groups. This is considerably smaller 
than the proportion of infants born 
to parents of the same color group, who 
are either lighter or darker than their 
parents (23.5 per cent). 

There is little difference between the 
relationship of skin color of mother 
with skin color of infant, and that of 
skin color of father with skin color of 
infant. This is perhaps to be expected 
in view of the large proportion of 
‘ ‘ same-color ’ ’ marriages. Sixty-six per 
cent of the infants are of the same 
color as their mothers, and 63.2 per 
cent are of the same color as their 
fathers. The correlation coefficients 
for skin color of mother and infant 
and for skin color of father and infant 
are 0.3001 and 0.305, respectively. 

Skin Color of Mother and Gestation 
Period .—Previous studies have indi¬ 
cated that the average number of gesta¬ 
tion days is less for Negro mothers 
than for white mothers. It can there¬ 
fore be postulated that lighter Negro 
mothers would be expected to have a 
longer average length of gestation than 
would darker Negro mothers. Fig. 3 
shows the mean number of gestation 
days for mothers in each color group. 
Although the average number of gesta¬ 
tion days decreases as the darker color 


group is approached, none of these 
mean differences is statislically signifi¬ 
cant. 

Mean Gesfotion 



Skin Color Group 

Fig-. 3.—Slean number of gestation days of 
mother, by skin color ^oup. 

Skin Color of Mother and Parity .— 
KepharP has stated, “It is rea¬ 
sonable to expect, since the differential 
birth rate takes the same pattern in 
the Negro as in the white, that the 
lighter-skinned Negroes have a lower 
birth rate than do the darker members 
of the group.” 

There is very little difference in the 
mean jiarity of mothers in this stud.v, 
by skin color group. When the mean 
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Table VI. Mean Pahity, PEncENTAOE or Motuers Having First Child, and Mean Age op 
Mother, by Skin Color 


1 SKIN C01.0R GROUl* OP MOTHER 

PAPaTY AND AOE j 

I.1GHT 

N = 34 

) MEDIUM 1 

1 n= 532 j 

DARK 1 

N = 81 I 

TOTAL 

N =G47 

Mean parity 

2.2 

1.8 

2.4 

1.9 

Per cent liaving first 





child 

20.G 

27.2 

in.s 


Age in years 

25.8 

24.0 

2G.4 

24.9 


figures are rounded off, average parity 
is II for mothers in each color group. 
Actual mean figures show some slight 
variation which follows the same pat¬ 
tern as does the mean age of mothci*s 
in each color group (Table VI). 


Mean Birth Wel^t 



Mother's Skin Color Group 

FIk. I.—Mean Birth weight of infants, bj* skin 
color group of mothers. 

That is, mothers who arc older at 
delivery also have higher average 
parity. The difference in average 
parity of “iMedium” and '*Dark'* 
mothers is statistieally significant. The 
mean age of “Medium” mothers is, 
however, less tlian that of both “Dark** 
and “Light” mothers. The difference 


in age between “Medium” and 
“Dark” mothers is stati.stically sig¬ 
nificant. 

The percentage of mothers ^Yho wero 
having iheir first child at the time of 
this study Ls nearly equal for “Light” 
and “Dark” mothers, but is about one 
and onO'tlurd times as high for 
“Medium” mothers. This is a statis- 
ticall.v .significant difference, but it too 
must be evaluated by taking into con¬ 
sideration the difference in age of 
“Medium” and “Dark” mothers. 

Skin Color of ?Iothcr and JHrfli 
Weight of Infant. —^Ican birth weights 
of infants by skin color of mother are 
•shown in Fig. 4. 

The difference between mean w’eiglits 
of infants born to “Light” mothers 
and infants born to “Dark” mothers 
is significant for botli male and female 
babies. Tlio correlation coefficients for 
skin color of mother and birth weight 
of infant are +0.071t) and -0.0576 for 
male and female infants, respectively, 
and ai*c not statistically significant. 
Tims, there appears to be some rela¬ 
tionship between mother’s skin color 
and birth weight of infant when skin 
color is considered on the basis of 
color group, but not when the indi¬ 
vidual color ratings are used. 

Skin Color of Infant and Birih 
Weight. —^No relation is apparent be¬ 
tween sldn color group of infant and 
birth wciglit. For botli male and fe¬ 
male infants, the heaviest mean birth 
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weights occur in the following order, is not, however, statistically significant, 
according to skin color: (1) Dark, and in the absence of a corresponding 
(2) Light, (3) Medium (Fig. 5). trend among male infants, may sug- 

Skin Color of Infant and Reflex gest coincidence rather than a signifi- 
Matwity Index .—Previous studies cant I’elationship. 


Mean Birth Weight 



Skin Color Group 

Pig. .T.—Mean birth weight of infants, by skin 
color group. 

dealing with newborn reflexes have 
indicated that, on the average, reflexes 
can be elicited from female infants to 
a greater degree than from male in¬ 
fants. Since this suggests that there 
is some difference among infants in 
the maturity of reflexes at birth, tlie 
relationship between reflex maturitj" 
at birth and other hereditary factors 
might logically be investigated. 

No relationship is apparent between 
skin color group and reflex maturity 
for male infants, but among female 
infants mean reflex maturity index 
increases as the darker color group is 
approached (Pig. 6). 

The difference between the means of 
“Light” and “Dark” female infants 


Mean Reflex Molurity 



Skin Color Group 

Pig. 6—Mean Reflex Maturity scores of in- 
fants, by skin color group. 

SUMMARY AND CONCLUSIONS 

From data presented in this study, 
it is apparent that there are some areas 
in which specific relationships can be 
observed between skin color and other 
factors, among Negroes. 

1. The social significance of skin 
color is confirmed not only by the 
greater proportion of dark Negroes 
in the lower socioeconomic groups 
(68.7 per cent of the families in which 
one or both parents were dark are 
foiuid in socioeconomic Groups I and 
II, as compared with 49.8 per cent of 
the families in which the darker parent 
is medium, or both parents are 
medium), but also by the greater pro¬ 
portion of dark motliers who are un¬ 
married. About four times as many 
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“Dark” mothers arc unmarried as 
arc “Light” mothers. It cannot "be 
said whether or not tlic latter rela¬ 
tionship reflects merely preferential 
marriage wishes, Ic.ss feeling of obliga¬ 
tion to many women of low socioeco¬ 
nomic status, or sonic other factor or 
combination of factors. 

2. No conclusion can be drawn con¬ 
cerning the inheritance of skin color 
from a superficial study, since the skin 
color of children appears to be in¬ 
fluenced both by parents and by an¬ 
cestors farther removed than parents. 
Re.sults of this study indicate that 
the majority (in this instance, three- 
fourths) of children born to parents 
of the same color group fall into the 
same color group as their parents, 
while slightly more than half of the 
children born to parents of different 
color groups are lighter than the darker 
parent. There is general indication 
that the vast majority of Negro in¬ 
fants in tills study arc noithei* signifi¬ 
cantly lighter nor darker than their 
parents. 

3. A definite relationship is seen to 
exist between birth weight and 
mother’s skin color, with lighter 
mothers tending to have heavier babies. 
This rclatioiLship is evident, however, 
only in terms of skin color preutp. 

4. Other characteristics associated 
with the birth of infants, specifically 
length of gestation period and parity, 
have no such clear relationship with 
mother’s skin color. Although the 
mean number of gestation days de¬ 
creases consistently as the darker color 
group is approached, the mean differ¬ 
ences are not statistically significant. 
There is a significant difference in the 
parity of “Medium” and “Dark” 
mothers, but this difCcrcnce is paral¬ 


leled by a similar difference in tlic 
mean age of motlicrs in tbesc two 
groups. 

5. There apparently is no consistent 
relationship between the skin color of 
the infant at birth and his weight at 
birth, nor does his skin color appear 
to be significantly related to reflex 
maturity at birth. 

AVhetlier or not Negroes arc a bo- 
mogeneous group, irrespective of skin 
color differences, cannot be stated 
categorically. Skin color does seem 
to have definite cultural and biological 
significance. Its functional signifi¬ 
cance is perhaps less certain. The only 
clear relationship of a functional na¬ 
ture indicated by this group is that 
existing between skin color group of 
mother and birth weight of infant. 
Here the associations betw'ceii socio¬ 
economic status and skin color, and 
socioeconomic status and birth weight 
must be borne in mind. The relation¬ 
ship between socioeconomic status and 
birth weight for this study population 
is discussed by Crump and his asso- 
ciates.^® 

It is conceivable that any functional 
significance which skin color may have 
is closely related to the social signifi¬ 
cance which skin color has among Ne¬ 
groes; i.c., light color is generally as¬ 
sociated with high socioeconomic status, 
and high socioeconomic status is in 
turn associated with such factors as 
Iicavior average birth weights and 
longer gestation periods. 
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THE PREVENTION OP BILIRUBIN ENCEPHALOPATHY 
"William J. Waters, IM.D, 

Syracuse, N. Y. 


T he treatment of hemolytic disease 
of the newborn is concerned with 
the reduction of infant mortality and 
the prevention of bilirubin encephalop¬ 
athy.^ The latter lias become the 
focal point in recent years .and, as a 
result, many articles have been written 
describing criteria for replacement 
transfusions. Considerable latitude 
exists and seems to depend in part on 
the particular discipline of the writci’s. 
The present paper is concerned with a 
review of the authors’ experiences in 
the management of this problem based 
on the comnetion that bilirubin is 
toxic to the newborn brain.-'® Since 
this toxicity is closely related to the 
senini bilirubin level, the capacity of 
the infant to handle bilirubin as re¬ 
flected by the latter was used as the 
principal criterion for replacement 
tran.sfusion. A high cord level with a 
rise of serum bilirubin toward critical 
levels (20 mg. per cent)^ early was 
interpreted to indicate impaired ca¬ 
pacity and thus dictated the need for 
early replacement transfusion to pre¬ 
vent brain damage. Significantly, in a 
number of cascj?, bilirubinemia of this 
degree did not develop and thus man¬ 
agement without transfusion was 
elected with good clinical results. 
Maternal titer and/or a positive 
Coombs’ test by themselves were indic¬ 
ative of sensitization in the mother 
and potential active disease in the. 


newborn, re.spectively, but, in the 
absence of obvious clincal disease, 
were not considered indications for 
immediate transfusion; nor was pre¬ 
maturity or past history by themselves, 
although it was recognized that those 
wore additional hazards which man¬ 
dated careful evaluation and close 
surveillance of the infant. 

material 

The cases studied were confined to 
instances of Rli incompatibility until. 
a positive Coombs’ test during a 4-yoar 
period from January, 1953, to Decem¬ 
ber, 395C, in a 250-bcd hospital 
(Tabic I). Cases transferred from 
outside hospitals arc not included in 
this series. During this period there 
were 10,870 deliveries of which G5 
infants were diagnosed as showing 
evidence of Rh incompatibility, an 
incidence of one of 152 births. Tliis 
figure is not dissimilar to the general 
average of 1 in 200 quoted by Dia¬ 
mond®*; the difference may be ex¬ 
plained by tiie referral of sensitized 
motliere to tliis hospital Avliich serves 
as a center to which complicated cases 
arc referred. Ilowcver, there were 
only 6 stillboni infants (9.2 per cent) 
wliich is considerably lower than that 
quoted by Allen and Diamond® and 
no ready explanation is available. 
TIic remaining 59 were livcbora but 3 
died within a few hours of birth, one 


G59 
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Table I 

(January, 1953 - December, 1956) 

Total deliveries 
Bh incompatibility 
Stillborn 

Livebom (Coombs’ positive) 

Mortality 

1. Immediate - no replacement transfusion 

2. Eeplacement transfusions 
a. Brain damage 


10,876 

65 cases (1-152) 
6 eases (9.2%) 
59 cases 


3 cases (5.0%) 

4 cases (6.8%) 
2 cases (3.4%) 


with bilateral polycystic kidneys, the 
other 2 with severe hydropic disease 
without a replacement transfusion 
being attempted. 

This report concerns itself mainly 
with the remaining 56 infants who 
were liveborn. Since the philosophy 
of management varied someivhat in 
these cases, it is necessary to further 
subdiiT.de them into two groups to 
evaluate them properly from the 
points to be established. TJiirtj^-one 
were supervised by the author using 
the criteria as outlined previously. 


only 1 in this range Avas treated in 
this manner. Disregarding titer alone, 
it was possible to manage 11 (35.5 per 
cent) without transfusion which com¬ 
pares favorably with 36 per cent 
quoted by Walker and Neligan^° in a 
much larger series of 264 cases. In 
the other group, Avliere it would appear 
more emphasis Avas placed on maternal 
titer, only 4 (16 per cent) were treated 
Avithout transfusion. All of the infants 
so treated in both groups are free of 
sequelae after folloAA’-up at the present 
time. 


Table II. Maternal Titer In Beiation to Management in Each Series 


1 

titers 

1 1-1 1 

I 1-2 1 1-4 1 

1-8 1 

1-16 1 

1-32 1 

1-64 1 

1-256 

Author 

Conservative 


4 


2 


5 



Exchange 

1 

1 


6 

1 

5 

4 

Other 

Conservative 

1 

1 


1 





Exchange 

2 

3 


5 

1 

8 

4 


The remaining 25 cases Avere superAused 
by other staff members aaIio tended to 
use the more liberal accepted criteria 
in the literature. 

The relationship between maternal 
titer and management in each of the 
aboA'e groups is sIioaati in Table II. 
Titers Avere recorded in all but 1 case. 
It is seen that there is considerable 
variation betAveen height of titer and 
management. In the author’s group, 
AA'here titer alone Avas not used as a 
criterion, T of the 11 Avith titers of 
1-16, or greater, AA-ere managed Avithout 
transfusion, Avhile in the other groups 


The pertinent clinical details of the 
infants managed Avithout transfusion 
are illustrated in Table III. It Avill be 
observed that in 8 cases there Avas no 
detectable jaundice during the hospital 
course and in the remaining 7 the 
earliest onset Aims at 12 hours of age 
Avith the majority at or after 24 hoiu’s 
of age. In addition, there Avas almost 
a complete absence of other signs of 
clinical disease in these cases. Of 
interest also is the variation in hemo¬ 
globin A’alues at birth Avhieh ranged 
betAvcen 13.0 Gm. per 100 c.c. and 19.5 
Gm. per 100 c.c. 
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Table III. Consi^vative Cares 






SERUM BILIRUBIN 

LErEI.S 



llRb. 


CASES 

BIRTH 

WEIGHT 

CLINICAL 

JAUNDICE 

ONSET 

(HR.) 

CORD 
MG. % 

PEAK 
RECORDED 
MO.% 1 

AGE 
AT ! 
PEAK : 
(HR.) 

TITER 

PREG¬ 

NANCY 

AT 

BIRTH 

CRAM 

% 

CLINICAL 

DISEASE 

1 

710 

None 


_ 

6.2 

24 

1-lC 

vr 

15.5 

None 

2 

70 

None 

_ 

0.4 

0.8 

24 

1-64 

in 

15.0 

None 

3 

78 

Present 

24 

1.9 

10.0 

48 

1-64 

TV 

13.0 

None 

4 

95 

None 

_ 

_ 


_ 

1-64* 

I 

_ 

None 

5 

7l3 

Present 

<24 

3.9 

15.8 

72 

1-64 

III 

14.0 

None 

6 

53 

Profcnt 

18 

2.3 

12.2 

72 

3-4 

V 

19.3 

Liver and 
spleen 2 F J,t 

7 

6iJ 

None 

_ 

1.4 

3.2 

24 

1-4 

nr 

16.0 

None 

fi 

fn 

Present 

72t 

2.3 

9.5 

50 

1-64 

V 

16.0 

Liver 2 F 4, 

0 

7* 

Present 

24 

1.6 

5.0 

48 

1-4 

vr 

14.5 

None 

10 

0l3 

None 

_ 

1.4 

o o 

16 

_ 

III 

15.0 

None 

11 

710 

None 

" 

— 

5.0 

72 

1-64 

IV 

18.5 

Liver and 
splecmlFlt 

12 

8u 

None 

_ 

1.1 

3.8 

48 

1-16 

IV 

15.8 

None 

13 

72 

None 

_ 

1.5 

4.1 

15 

1-16 

TV 

14.5 

None 

14 

6is 

Present 

12 

— 

11.9 

28 

M 

V 

18.8 

Liver and 
spleera 1 F jt 

15 

5io 

Present 

72t 


8.2 

50 

1-4 

TII 

16.0 

None 


•Three previous transfusions Ili> positive bioo<I. 
tFingerbrcadUia palpable below costal warpln. 
tCUntcal obsen'utlon in chart. 


In the combined replacement groups, 
there wore 4 deaths (7.1 per cent) all 
in severely diseased infants which 
compares favorably with 6 per cent 
quoted by Walker and Neligan.^® Two 
of those died at 48 houv.s of age and, 
at post-mortem examination, extensive 
pulmonary hemorrhage was found in 
addition to severe erythroblastosis 
fetalis. One died at 24 hours of age 
and showed generalized edema in addi¬ 
tion to severe erythroblastosis fetalis. 
Although none of the above 3 infants 
showed straining of the brain, the 
fourth one demonstrated this at post¬ 
mortem examination. 

The clinical and lahoratoi’v details 
of the last case deserve additional 
comment and arc further illustrated 
in Fig. 1. Tills mother had been 
followed through two previous preg¬ 
nancies with elevated titer (1-64) and, 
although tlic Coombs’ test w.as positive 
in each instance, the infants \Tcrc 
managed succc.ssfully without transfu¬ 


sion since at liirth lliere were no sig¬ 
nificant signs of clinical disease and 
bilinibincmia of sufficient degree did 
not dcvc'loj) early. In tin's fifth preg¬ 
nancy, the titer rose to 1-256 and, at 
birth, marked signs of disease wore 
present, including pallor, hepatosplc- 
nomegnly, and ecchymosos. The initial 
replacement transfusion was done at 2 
houi’s of age and yet tlie serum bili¬ 
rubin continued to rise despite three 
subsequent transfusions. The signifi¬ 
cance of this rise is more readily 
appreciated when the hemoglobin value 
obtained at birth is noted (G.7 Gm. per 
100 C.C.). Using the arbitraiy value 
of li.G Gm. per 100 c.e. as a normal 
value®'* and disregarding now blood 
formation, the minimum destroyed 
hemoglobin would be 17.G-G.7 or 10.9 
Gm. per 100 c.e. Accepting 300 c.e. 
as the total blood volume, the minimum 
amount of destroyed hemoglobin would 
be three times 10.9 Gm. or 32.7 Gm. 
The latter must have taken place in 
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utero and was deposited in the fetal 
tissues. Tims, a large reservoir existed 
wliich served as the source of hilirubin 
even though early and repeated re¬ 
placements had been accomplished. 
Watson” states that potentially 34.7 
mg. of bilirubin ma.y be derived from 
1 Gm. of hemoglobin. In this instance 
then more than 1 Gm. of bilirubin may 
have been presented to the infant for 
clearance which he was incapable of 
doing before brain damage occurred. 


therefore, contributed further to the 
high serum levels of indirect bilirubin 
and the complication of brain damage. 

The second case of brain damage did 
not occur in the author’s group and 
probablj’’ resulted in part from labora¬ 
tory error in the bilirubin determina¬ 
tion and thus might have been pre¬ 
vented. Accuracy in this procedure is 
obviously of the utmost importance to 
the clinician charged with the respon¬ 
sibility of these cases. Correlation 


0^ A., B.W. eibs. IS oz. 

Gr.X Para. HC Labor Induced 38 wks. 
TItre i:256 

Siblings ^3 Qnd 4 c disease 


(5 30 
14 

13 25 
12 

It 20 
10 


IS 


)<f £XCH. 
903 «e IN 
453 <;« OUT 



0 


o© 


Birth 2hrs]0 


926 cc IN 
493 ec OUT 


3rd EXCH. 
500 cc IN 
500 ec OUT 


AFTER 400CC 

4 

AFTER 

^COMPLETION 


4th EXCH. 


40 44hrs 50 
HOURS 


I R«llculocytaVQ ^Hematocrit MM 


Q Hemoglobin GM% O Bilirubin Direct MGMV. 

A Bilirubin Indirect MGM */• 


Fig. 1.—Hematological data as illustrated except open bars at 50 and 70 hours represent total 
bilirubin mg. % without the separate fractions being determined at these interv'als. 


Tlie exchange transfusions accom¬ 
plished the removal of only a small 
fraction of this amoiniG^ and, thus, 
the majority was left to be conjugated 
by the liver. The impairment of 
glncuronide production and conjuga¬ 
tion noted in newborn infants,” 


with the clinical appearance of the 
jaundice maj^ be difficult and in an.v 
event must he based on clinical judg¬ 
ment. ETowever, this ease re-emplia- 
.sizes further the significance of scruti¬ 
nizing lahoi'atory reports in relation 
to clinical appearance in order to 
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evaluate them properly. 'Whenever 
there is disagreement, immediate 
rechock is essential. 

I?c-exchangcs were done primarily 
when the semm hiliruhin continued 
to rise toward critical levels (20 mg. 
per cent) and the time for peak levels 
had not passed, namely, visually after 
3 days in the full term and not until 
the fourth to sixth day in premature 
infants. 

DISCUSSION 

Although reduction in infant mor¬ 
tality is to he desired, a significant 
percentage of infants with hemolytic 
disease of the newborn due to RIi 
incompatibility will he either stillborn 
or liydropic and severely ill at birth. 
These arc usually not salvageable with 
current management and pose a prob¬ 
lem for fiu'ther investigation and im¬ 
provement. 

At the present time, therapy is 
primarily effective in preventing hili- 
ruhin cncephalopatliy in those infants 
who develop .laundico early and, sub¬ 
sequently, if left untreated, may de¬ 
velop this serious complication of brain 
damage. 

The course of management followed 
by the avithor in the prcvioiLsly de¬ 
scribed cases was established follow¬ 
ing the identification of the pigment 
within the cytoplasm of the brain cell 
as bilirubin.-* ^ In this connection, 
it is important to re-emphasize that 
although in those investigations other 
licmc pigments wore identified in the 
peripheral blood,= bilirubin was the 
only pigment demonstrable in the brain 
ccll.s. Subsequent studies strengthened 
the conviction of bilirubin toxicity. 
Staining of the Iwain was produced 
in newborn rats by the injection of a 
bilirubin solution indicating significant 


biochemical and physiologic differences 
in this age period.^ The latter were 
in part highlighted by the demonstra¬ 
tion in vitro of a striking reduction in 
oxygen uptake in newborn rat brain 
hemogenates as compared with adult 
brain homogenates® and the localization 
of inhibition at the level of the pj'ridine 
nucleotides.® 

lilost recently, glucuronic acid pro¬ 
duction in newborn and premature 
infants was demonstrated as variable 
and le-ss than in adults and conjugation 
in the immediate newborn period im¬ 
paired. Therefore, the serum bilirubin 
level refiects best the potentiality of 
any given infant for brain damage. 
Admittedly better meaRurements arc 
needed for nssc.ssmcnt of the latter and 
continued investigntion into this aspect 
of the problem is needed. 

It should also be borne in mind that 
other factors may be additive in terms 
of toxicity. Crosse and Jteycr'* and 
Allison^® have suggested that vitamin 
K in large doses leads to an increased 
incidence of brain damage in prema¬ 
ture infants and Silverman and asso¬ 
ciates^® reported an increased incidence 
ill prematui’os uath routine prophylaxis 
using Gantrisin and penieillin. In the 
light of recent studies we may specu¬ 
late that these and other, as yet uni¬ 
dentified, substances may be additive 
by various mechanisms in terms of 
t'oxicit}' at the cellular level in the 
newborn infant. 

Those infants wlio arc clinically 
free of disease and have only a positive 
Coombs^ test at birth, regardlc.ss of 
maternal titer, should he watched 
closely for signs of jaundice; if this 
oceura early, particularly within the 
fii'st 12 hours of life, replncemcnt 
transfusion' is indicated. In this con- 
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nection it should be re-empliasized also 
that the development of bilirubin 
encephalopathy is usuallj’- between the 
third and fifth day of life^" which 
corresponds with the peak seiaim bili¬ 
rubin levels. The earliest recorded 
occurrence is at 18 hours of age^® and, 
therefore, in general there is time for 
careful evaluation in an otherwise well 
infant. 

Those infants with obvious clinical 
signs of disease at birth should be 
subjected to replacement transfusion 
promptly, but it should be recognized 
that the presence of edema carries a 
very poor prognosis for survival. 

However, it is our observation, as 
well as others, that a significant number 
of infants who do not fall into the 
above classifications will do well with¬ 
out a replacement transfusion and 
thus need not be subjected to the 
hazards of this procedure which include 
sepsis, trauma, and thrombocytopenia. 
The latter may be magnified in 
unskilled hands. 

In those cases requiring inteiwention, 
the incidence of brain damage should 
be extremely low. In rare cases, the 
load of bilinibin may be so great that 
present-day techniques are not suffi¬ 
cient to prevent encephalopathy. 

SUJIIIABY 

1. Maternal titer values and/or a 
positive Coombs’ test by themselves 
are not an indication for replacement 
transfusion in hemohdic disease of the 
newborn due to Eh incompatibility. 
The main emphasis should be placed 
on the clinical condition and early 
coui'se of the newborn infant, partic¬ 
ularly the ability to handle bilirubin. 

2. A demonstrated rise of serum 
bilirubin toward critical levels (20 mg. 


per cent) early, particularly within 12 
hours, remains the best single criterion 
for the need of replacement transfusion 
in questionable cases. Close super¬ 
vision is essential. 

3. Clinical judgment, which requires 
a thorough understanding of the clini¬ 
cal and laboratory data, may indicate 
the necessitj’- of transfusion in individ¬ 
ual cases. Therefore, it is desirable 
to refer these infants to a Center if 
adequate facilities and personnel are 
not available. The procedure itself is 
not without hazard, particularly in the 
hands of unskilled personnel. 

4. Eeplaeement transfusions by pres¬ 
ent methods maj’- be inadequate, in 
rare instances, to control the seimm 
bilinibin level and prevent brain 
damage. 
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A Danger of rnceiHotion 

Juno 27, 1857.—Dr. Buck reported two cases of ^'njsigelas folloxcing raceinrttjon. They 
were novel to him, and might be interesting to the Society. 

In March last, he vaccinated a child a few weeks old, and at the end of a week a good 
vehicle had formed; there was no areola. He charged some quills, and supposed that c\crything 
would go on according to the rule. The third day after this, the cliild was attacked witii ery¬ 
sipelas about the pustule, which soon involved the whole arm, nud extended to the chc.st, run¬ 
ning its course very rapidly. Death ensued on the eighth day from the time when the disease 
was first seen. He vaccinated scvcnil children with matter taken from this child, and they all 
did well. 

On the 4th of the present month, he vaccinated a healthy child, ul^o a few week.<i old, and 
on the sinenth day charged his quills. Nine d5iy.<» after this, the sixtcontli day after the vac¬ 
cination, erysipelas appeared on the arm, ran down the che.vt. nlidonien and the legs- this 
patient vs now recovering. He also vaccinated several eKUdren with lymph taken from this case 
and no trouble had as yet ensued. 

Tliere was no case of erysipelas in the hou.scs where either of these children were living, 
and no predispositiou to tliis disease, as far ns he knew, in either of the families to which they 
belonged. These arc the only cases of the kind Dr. Buck lias ever met with. 

Extract from the RF.conns op the SuFfX)LK Distkict Medical Society the 
Bo.'STon Meoical akd Suruical Journal, Feb 4, 195S. 



THUMB- AND FINGER-SUCKING: A STUDY OF 2,650 INFANTS AND 

CHILDREN 

Ai,fred S. Trais^ian, M.D.,* axd Howard S. Traisjian, M.D. 

Chicago, III. 


M uch has lieen written on the 
various phases of finger- and 
thumb-sucking by pediatricians, psy¬ 
chiatrists, psychologists, dentists, and 
orthodontists. Even lay publications 
have devoted much space to this de¬ 
batable subject. However, few sta¬ 
tistical studios have been made of this 
habit in healthy infants and children. 

Roberts^ investigated 30 infants be¬ 
tween 7 and 8 months of age; 15 
sucked their thumbs, and 15 did not 
suck their thumbs. She obtained in¬ 
formation pertaining to the tjiie of 
feeding; number of feedings per day; 
changes in feeding schedule; time per 
feeding; and onset of thumb-sucking. 
The majority began to suck their 
thumbs during the fii’st 3 months of 
life. None of these infants used a 
pacifier. It was concluded that non- 
thumb-suckers spent a longer time per 
feeding than those babies who sucked 
their thumbs. This is in agreement 
with Lei’3’’s^'^ observations that the 
amount of time spent in sucking is the 
primary determinant of the finger- or 
thumb-sucking habit. 

Brazelton'* evaluated 70 healthy in¬ 
fants regarding the occurrence of ex- 
tranuti’itional sucking. Sixty-one ex¬ 
hibited an appreciable amount of suck¬ 
ing, which was satisfying to the infant. 
Onset was from birth to 3 months of 

•6354 North Broadway, Chicago 40. III. 


age, with increasing intensity to 7 
months of age. At this time thumb¬ 
sucking began to decrease. Only 4 
infants continued to suck their hands 
at 1 year of age. Past 2 years of age, 
only 2 infants continued this habit. 
He stresses “the importance of extra- 
nutritional sucking as a source of grati¬ 
fication in infancy. Its occurrence is 
normal and its disappearance is spon¬ 
taneous in most infants when not in¬ 
hibited.” This latter statement is in 
agreement with what has been previ¬ 
ously written."’ ’ 

Klackenberg" reported, his experi¬ 
ences with 259 children between 4 
and 6 years of age. Of this group, 50 
per cent had been thumb-suckers. At 
1 year of age, 50 per cent of the 129 
infants who sucked their thumbs per¬ 
sisted with this habit; 47 per cent were 
sucking their thumbs at 2 years of age. 
The percentage of those who persisted 
with this habit gradually decreased 
over the jmars, until only 21 per cent 
of the 129 children sucked their thumbs 
at 6 years of age. In 100 cases he 
established the onset of the habit as 
follows: prior to 3 months of age, 54 
per cent; 3 to 5 months of age, 22 per 
cent; 6 to 9 months of age, 14 per 
cent; after 9 month.s, 10 per cent. 
There was no significant difference in 
the incidence of thumb-sucking among 
breast-fed infants. He found an equal 
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number of children ^vho sucked and 
did not suck their thumbs among tliosc 
wlio -were fed for 20 minutes as well 
as those who were fed for shorter pe¬ 
riods. 

METHOD OF STUDY 

It was the purpose of this study to 
investigate finger- and tliumb-sucking 
and spceific factors that we thought 
were pertinent to this habit. When 
we use the term “thumb-sucking*’ it 
will mean “finger- or thumb-sucking.” 
Thumb-sucking as discussed in tliis 
paper refers to placing the thumb or 
fingers deep into the mouth many 
times every day and night and exert¬ 
ing definite sucking pressure. A total 
of 2,650 infants and children were 
selected in consecutive order from a 
general pediatric practice. All pa¬ 
tients were Causnsiau and came from 
the middle socioeconomic group of our 
population. None of these infants or 
children had any chronic or congenital 
diseases that coidd alter their feeding 
habits. They ranged in age from 
birth through 16 years. 

The mother of each patient was 
questioned verhally, by use of open- 
c n d questions, regarding feeding 
habits, whether the bahy sucked his 
thumb or not, the age of onset and 
termination of this habit, length of 
time of feedings, and other factors 
that will be discussed later. 'NVe urged 
each mother to keep a record of length 
of time of fecding.s. We cheeked thc.se 
items in our infants during monthly 
visits the first year of life, quarterly 
visits the second year of life, and 
semiannual visits thereafter. All pa¬ 
tients wore followed from birth, and 
the parents were questioned in the 
same way regarding this habit, begin¬ 
ning with the infant’s first visit to us. 


One of us (A. S. T.) followed many 
of these patients until tlicy were 17 
3 ’cars of age. Tlie parents were not 
told they were being included in a 
studj' of thumb-sucking. Parents who 
could not be specific in their answers 
or remember certain items were not 
included in this study. AVc did not 
ask the questions in a leading manner 
or solicit answers. Evciy effort was 
made to be as objective as possible. 

All infants were on a demand feed¬ 
ing schedule and averaged sbe feedings 
per da 3 ' for the first 3 months of life. 
A few infants took 5 or 8 feedings per 
day during this period. 

In the older children, special at¬ 
tention was given to the e-xamination 
of the mouth, the incidence of maloc¬ 
clusion, and whether or not the pa¬ 
tient was receiving orthodontic care. 

RESULTS OF STUDY 

1. A total of 2,650 patients was 
studied; 1,340 were male, and 1,310 
female. 

2. There were 1,208 thumh-suckcrs, 
45.6 per cent of the total group. Of 
these, 506 wore male and 612 female. 
Since the sc.k distribution is not sta¬ 
tistically significant, further break¬ 
down of groups according to sex will 
be omitted. Sevent 3 ’-five per cent of 
tlic infants wlio sucked tlicir thumbs 
began to do so during the first 3 
montlis of life, and tlic other 25 per 
cent during the remainder of the first 
3 'car of life. "We frcquentlj' noticed 
thumb-sucking in the newborn nursciy 
and during the neonatal period. 

3. Three hundred infants (11.3 per 
cent of total group) were partially or 
completcl.v breast fed. Average dura¬ 
tion of this type of feeding was 4.4 
months. Of this number, 130 (43.3 
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per cent) sucked their thumbs. Breast curred in onr findings, the patient ivas 

feeding was not found to be a sig- classified as having malocclusion, klal- 

nificant factor in the incidence of occlusion occurred in 211 patients, or 

thumb-sucking. 7.9 per cent of the total group. Of 

4. The majority of our patients took these children, 117, or 55.4 per cent, 

less than 30 minutes to feed. Of the sucked their thumbs. Of 86 children 
patients in the “fast” and “average” wore braces for malocclusion, 53 

group, 41.7 to 45.8 per cent were li^d never engaged in the sucking 

thumb-suckers (Table I). This is habit and 33 sucked their thumbs, 

probably significant. The higher in- This is not statistically significant, 

cidence of thumb-sucking, 62.7 per Of thumb-suckers, 9.7 per cent de¬ 
cent, in the “slow” group will be dis- veloped malocclusion, compared to 6.5 

cussed later. per cent of the nonthumb-suekers. 


Table I 


} 

FEEDING TIME 
(MINUTES) 

NO. IN 
GROUP 

PER CENT OF 

TOTAL GROUP 

NO. 

THUMB-SUCKERS 

1 PER CENT 


10 or less 
("last”) 

524 

19.7 

240 

45.8 


15-25 

(“average”) 

1,639 

61.9 

683 

41.7 


30-60 

(“slow”) 

419 

15.8 

263 

62.7 


60 or 
longer 

68 

2.6 

22 

32.3 


5. The average age at which all There is a highly significant difference 

thumb-sucking stopped was 3.8 years, between these two percentages, point- 

A few stopped during infancy, and ing to a definite effect of thumb-suck- 

some as late as 12 to 15 years of age. ing on malocclusion. The degree of 

iMost parents expressed minor concern relationship between thumb-sucking 

about this habit during the first 2 to and malocclusion, though statistically 

3 years of age. As the habit persisted significant, is obviously very small and 

liast 3 years of age, their anxiety in- of limited extent. However, there is 

creased. cleaiij’- some relationship. One reason 

6. Paeifiei's were not recommended. may be that thumb-sucking 

Of 28 patients who used them, 8 beyond a critical age only will result 

sucked their thumbs. ™ malocclusion. This is a theoretical 

7. Malocclusion was diagnosed by us Possibility, but it is being studied. It 

if there was a protrusion of the an- interesting to note that 4 children 
terior upper teeth with a normal molar mechanical demces placed on their 

relationship, or if there was a pro- ^o break the sucking habit 

trusion of the maxilla ufith an ab- This was successful with 1 child and 

normal molar relationship of the first failed Avith 3 chfidren. More psy- 

maxillary molar being one-half tooth chological distress was observed in 

forward from the normal position. Pa- these latter children after insertion of 

tients were then referred for ortho- the dental bar than was seen during 

dontic care. If tlie orthodontist con- the thumb-sucking period. 
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8. Psychological problems in the 
children ■were diagnosed as such if 
there was an inadequate adjustment to 
their environment. This was evalu¬ 
ated with respect to school and learn¬ 
ing difficulties as reported to parents 
by the teachers; poor peer relationship 
as noted by parents and/or friends; 
enuresis without organic pathologj-; 
night terrors; excessive sexual inter¬ 
est as manifested by masturbation; 
and food fads producing obesity or 
poor nutrition. Psychological prob¬ 
lems occurred in 137 patients, or 5.2 
per cent of the total group. Of these 
137 patients 67 (49 per cent) sucked 
their thumbs. There was no statistical 
relation between psychological prob¬ 
lems and thumb-sucking. 

9. Two hundred and eighty-two in¬ 
fants, 10.6 per cent of total group, had 
colic. One hundred and twenty-nine 
of these babies, 45,7 per cent, sucked 
their thumbs. Tliere was no relation¬ 
ship between colic and thumb-sucking. 

10. Of the 1,208 patients who sucked 
their thumbs, 976, or 80.8 per cent, 
still persisted •\vith this habit at 2 
years of age. Only 48 infant.s, 3.9 per 
cent of those who sucked their thumbs, 
stopped this habit prior to, or at, 1 
year of age. There arc 96 infants 1 
year of age at the time of writing 
who are still sucking their thumbs. 


were omitted from this part of the 
study because of lack of follow-up of 
the patient and/or siblings. There was 
also no significant correlation of tliis 
habit among identical and fratenial 
twins, and between twins and one or 
more siblings. One cannot say that 
identical and fraternal twins will have 
similar thumli-sucking habits. 

DISCUSSION 

To our knowledge, this is the largest 
scries of patients reported that has 
been statistically analyzed. Of our 
2,650 infants and children, 45.6 per 
cent sucked their thumbs. There was 
no sex difference, which is contraiy to 
Goscll and Ilg’s^ observation tliat more 
boys than girls suck their thumbs. 
Breast feeding was not a significant 
factor in tlic incidence of thumb-snek- 
ing. 

Feeding time was probably sig¬ 
nificant in the incidence of thumb¬ 
sucking. The majority of individuals 
in our study, 81.6 per cent of the 
total group, look 30 minutes or less 
to feed. Of patients in the group of 
‘^fast” and “average*’ feeders, 41.7 
to 45.8 per cent .sucked their thumbs 
(Table I). Balavin“ believes that in¬ 
adequate sucking time as a cause of 
thumb-sucking is of minor importance. 


Table II 



1 

TOTAL 

SUCKED 

TnUMB 

1 DID NOT SUCK THUMB 

NO 1 

% 

1 NO. 1 

% 

Total group 

2,SOS 

1,037 

44.9 

1,271 

55.1 

Siblings 

1,447 

64G 

44.6 

801 

55.4 

Nonsiblings 

861 

301 

45.4 

470 

54.6 


11. AVo wei*c unable to find any sig¬ 
nificant ditference in the thumh-suck- 
ing habit between only children and 
those with 1 to 4 siblings (Table II). 
Tlirec hundred and forty-two children 


Of interest is that there was a sig¬ 
nificantly higher incidence of thumh- 
sucking in infants wlio fed 30 to 60 
miniite.s. Our opinion is similar to 
Pcareon’s,® namely, that stimulation 
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of the lips and mouth, which are 
richly supplied with sensory nerve 
endings, gives a marked feeling of 
pleasure. Once this satisfying sensa¬ 
tion is experienced, there is a desire 
to have it repeated. Therefore, the 
more a baby sucks, the more the oral 
stiTictures are stimulated, and the more 
gratification is obtained. On this basis 
the infant would tend to suck his 
fingers or tliumb because the pleasure 
lie derives has been so implanted and 
developed. The babj- who spends less 
time for nutritional sucking does not 
have this pleasure so strongly de¬ 
veloped because there is less oral stimu¬ 
lation, and he maj' not suek his thiunb. 
Sears and Wise^® showed that the oral 
drive is strengthened liy tlie longer re¬ 
tention of the sucking method of feed¬ 
ing. Therefore, a substitute sucking 
habit would increase witli a deerease 
in nutritional sucking. The strength 
of the oral drive, and not frustration 
in weaning, would determine the inci¬ 
dence of thumb-sucking. 

The smallest percentage of those 
who sucked their thumbs was in the 
group that took 60 minutes or longer 
to feed. AYe cannot offer a suitable 
explanation for this. 

The average age at Avhich the thumb- 
sucking habit stopped spontaneously 
was 3.8 years. This is longer than the 
2 - 3 ^ear limit that has been mentioned 
in the literature. However, dentists 
say that cessation of the habit at this 
age is compatible with normal tooth 
and dental ai’ch formation. If maloc- 
elusion is caused by the thumb-suck¬ 
ing, the displaeed teeth and arch will 
spontaneously correct themselves after 
the sucking has ceased, especially after 
development of permanent denti¬ 
tion.^’"'® Euttle’® states that “the ef¬ 


fect of thumb and finger habits on the 
molar occlusion merelj' approaches 
statistical significance, and docs not at¬ 
tain clinical utility.” 

Of the 211 patients who had maloc¬ 
clusion, 117 sucked their thumbs (9.7 
per cent of all thumb-suckers). Of 
86 children who wore braces, only 33 
sucked their thumbs. This is not sig¬ 
nificant. Johnson” studied 989 cases 
of malocclusion and found 173 patients 
(17.5 per cent) who sucked their 
thumbs. In 24.5 per cent of the thumb- 
suckers, the habit persisted one year or 
less. Sixty per cent had broken the 
habit by the end of the third year. 
According to an editorial’® that most 
adequately summarized the topic of 
thumb-sucking, when one considers 
thumb-sucldng as a whole, it is a rare 
cause of dental deformities. AVe are 
in disagreement with those’®"” 'who 
maintain that forceful measures should 
be instituted to stop this habit because 
of possible dental malformations and 
psychological problems. 

Dental devices to stop thumb-suck¬ 
ing Avere not used in enough cases to 
be truly evaluated. AA’'e found that 
the habit terminated spontaneously in 
the great majority of patients, and at 
an early enough age so that routine 
use of such a bar was not the usual 
procedure. Indications for the use of 
a dental bar, and the related prolfiems, 
are discussed bj* Graber.’® 

There was no correlation betiveen 
colic and thumb-sucking. 

Twenty-eight patients used a paci¬ 
fier, of Avhom 8 sucked their thumbs. 
This .small number cannot be stati.sti- 
callj' evaluated. However, we have 
seen patients, Avho did not suck their 
thumbs while using a pacifier, begin 
this habit ivlien the pacifier was dis¬ 
continued. 
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Klackenherg® okservod no thumb- 
sucking in 28 infants who used a 
pacifiev over 3 months. Starr-® pre¬ 
fers the pacifier to tiie thumb, from 
the ortliodontist’s standpoint. He be¬ 
lieves a child can be more easily sepa¬ 
rated from the pacifier than from Hs 
thumb. Rittelmeyer” investigated 364 
children to determine the value of the 
pacifier in the prevention of thumb¬ 
sucking; 87 children sucked their 
thumb.s and 54 used pacifiers. Among 
those who did not use pacifiers, 27 per 
cent wore thumb-suckers. Of the 54 
who did use them, only 8 sucked their 
thumbs. Of these, 5 were thumb- 
suckers before pacifiers were instituted. 
In only 3 instances did the pacifier 
fail to prevent thumb-sucking. Only 
14 children in this study stopped the 
sucking habit by the time they were 2 
years of age, and 12 continued it after 
7 years of age. However, only one 
child used a pacifier past the age of 
2 years. 

No correlation was found between 
psychological problems and thumb- 
sucking, Jlost authorities arc of the 
opinion that the great majority of 
thumb-sucking stops simntancously 
around 2 or 3 years of age and that 
forceful cessation of the hahit will 
create neurotic symptoms and personal¬ 
ity problems wliich arc more serious 
than the sucking habit.’’’ ” One defi¬ 
nitely cannot predict psychological 
problems because a child has been or 
is actively engaged in thumb-sucking. 
Kaplan®* believes that thumb-sucking 
that jicrsists after the usual time for 
disai)pcarancc is a symptom of emo¬ 
tional disturbance for which the treat¬ 
ment must be ])a.sGd upon the etiologj'. 
Persistence of the habit may be due 
to boredom, fatigue, or unlmppincss. 


AVc arc in agreement with others®’ 
25, 26 , 2 T .{Pat the problem of thumb- 
sucking has been overemphasized and 
parents unduly alarmed. Parents 
should he informed and reassured 
about the relative harmlcssness of 
this habit. Occasionally, it may con¬ 
tinue because it has been established 
as a habit even though most of the 
psychological implications have disap¬ 
peared. 

Our findings differ from that of 
previous reports*’ ® that the majority 
of patients who sucked their thumbs 
stopped by 1 or 2 years of age. In 
our study, 80.8 per cent of those wlio 
sucked their thumbs persisted at 2 
.veal’s of age, while 3.9 per cent of 
those who sucked their thumbs stopped 
at 1 year of age or earlier. These 
figures are close to Johnson’s” results. 
From our findings it would appear 
incorrect to tell anxious parents that 
their child will stop this sucking habit 
by 1 or 2 years of age. 

SUJIJIARY 

A study of finger- and thumb-suck¬ 
ing and related factors in 2,650 in¬ 
fants and children has been .statisti¬ 
cally analyzed and clinically evaluated. 
The pertinent literature has been 
briefly reviewed. 

The authors wisli to express their Umnhs 
to Dr. Thomas BalTcs for liia analysis of the 
statistics utilized in this study. 
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J^rONALDI DRAINAGE IN THE jMANAGEMENT OF POSTINFECTIOUS 
PUDlVrONARY CYSTS 
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W ITH the striking Jeei’Case in 
pneumococcic infections since the 
introduction of tintibiotic drugs, there 
has hecn a relative increase in the inci¬ 
dence of staphylococcic pneumonia.®*" 
Concurrently, there has been an in¬ 
crease in the incidence of staphylo¬ 
coccic empyema, spontaneous pneumo¬ 
thorax, and postinfectious aix* cysts. 
It is estimated that these air cysts (also 
called pneumatoceles, postinfectious 
bullae, or blebs, the term depending on 
size and location ■within the lung) 
occur in 25 per cent of the cases of 
staphylococcic pneumonia.° Continu¬ 
ous closed drainage in the treatment of 
empyema and spontaneous pneumo¬ 
thorax is universally accepted,*’ ■ but 
opinions differ as to its use in manage¬ 
ment of postinfectious air cy.sts. These 
cysts are usually thought to he due 
to reversible changes in intrapulmo- 
nary tension and tend to disappear 
after a few weeks or months. How¬ 
ever, in some cases they persist indefi¬ 
nitely. Tlie purpose of this paper is 
to present a case of multiple post- 
infectious air cysts and to indicate 
the role of continuous aspiration in 
their treatment. 

CASE REPORT 

An acutely ill lO-ycar-old boy was 
admitted to the hospital in July, 1954. 
In 195 1, he had developed measles, 

From the Department of Chest Diseases. 
Rothscltild Iladassah University Hospital, 
Jerusalem, Isniel 


which was complicated by left-sided 
otitis media. After recovery, a foul 
secretion irom the leit ear persisted. 

The present illness began in June, 
1954, "with high fever, rigor, cough, 
dyspnea, and pains in the chest. Two 
weeks after the onset of the illness he 
began to cough and to expectorate foul- 
smelling sputum. Upon admission he 
was in poor general condition, dysp- 
neic, cyanotic, and had a fever of 40° 
G. Examination of the chest I’cvealed 
bilateral dullness, bronchial breathing, 
and medium rales in the upper and 
lower zones. The erj’tlirocyte sedimen¬ 
tation rate was 94 mm. in the first 
hour (Westergren) and the Icnlcocyte 
count was 2G,000 per cubic millimeter. 
X-ra 5 'S of the chest showed four ab¬ 
scesses in the upper and lower lohes 
of both lungs (Fig. 1). 

Staphylococcus aureus was cultured 
from the sputum and found to be sensi¬ 
tive to chloramphenicol. After treat¬ 
ment witli chloramphenicol, the tem- 
pcratiU’c subsided and the general con¬ 
dition improved, although expansion 
of the abscesses was seen on x-ray films. 
In August, 1954, the abscess in the 
left upper lobe suddenly ruptured 
(Pig. 2), producing a .spontaneous 
pneumothorax. The boy was found 
unconscious, cyanotic, and was froth¬ 
ing at the mouth. Tlie breathing was 
irregular and no pulse was found. 
Coulinuons intrapleural aspiratlDn was 
instituted. Rapid improvement fol¬ 
lowed and after 6 days of continuous 
suction, roentgenograms showed dis¬ 
appearance of the abscess in flic left 
upper lobe. 

Two weeks later a second dramatic 
spontancous pneumothorax oceurred, 
;73 
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Fip. 1.—Abscesses in the left upper, left lower, right upper, and right lower lung fields. 

Fig. 2.—Spontaneous pneumothorax on the left side, 2 giant tension abscesses on llie right 
side. 

Fig. 3,—Second spontaneous pneumothorax on the left. Conversion of the right abscesses 
into giant air cyst.s. 

Fig. *1.—Healing of the left lung after pleural drainage. Suction drainage of the right 
lower air cyst. 

Fig. 5.—Healing of the right lower air cyst. Suction drainage of tlic right upper air cy.st. 

C ,—Roentgenogram upon discharge show.*; slight fibrosis at right base. 
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following rupture of the abscess in the 
left lower lobe (Fig. 3). Again intra¬ 
pleural aspiration was instituted and, 
after 4 day.s, x-ray films showed, that 
the lung had re-expanded and that the 
abscess in the left lower lobe had dis¬ 
appeared. However, the two ab.scesscs 
in the right lung oceupied almost the 
entire volume of the right lung (Fig. 
3). Bronchoscopy showed rcdnes.s of 
the bronchial mucosa, particularly at 
the right bronchus. Attempts to de¬ 
flate the cavitic.^ by bronchial suction 
were ineffective. In November, 1954, 
the temperature again rose to 40“ C. 
Swelling developed over the left mas¬ 
toid and a I'adical mastoidectomy was 
performed. The t^mipanic cavity and 
the paratympanic region were filled 
with grannlomatoiis tissue. After re¬ 
moval of this tissue, pus under pres¬ 
sure was released. The lateral sinus 
was found to he thrombosed. The post- 
o]ievativc course was uncventful. 

Sinec the giant cavities in the right 
lung were still found to bo present 
after 8 months of treatment with vari- 
ous antibiotic drugs, transpleural 
drainage was decided upon. Pleural 
puncture revealed that over tlie right 
base the pleural cavity was obliterated. 
In the upper area the pleura was free 
in the mammary line but obliterated 
in the posterior axillary line. On Fob. 
14, 1955. drainage of the lower cavit.v 
was instituted (Fig. 4). The intra¬ 
cavitary pressure was +4, 4-10 cm. of 
water. A multieycd catheter was in¬ 
serted into the cavity and was eon- 
ncctod with an electrical suction ma¬ 
chine. After one week of continuous 
suction, the cavity disappeared com¬ 
pletely. On Feb. 22, 1955, drainage 
of the upper cavity was instituted 
(Fig. 5). Intracavitary pressure wa.s 
+fi, +12 cm. of water. After 3 days 
of suction, this cavity also disappeai*ed. 
During suction of both these cavities, 
a few cubic centimeters of thick, foul 
pus was removed. From this pus, as 
well as from that obtained during 
b 1 * o n (• lut s c opy and mastoidectomy, 
StapJnjlococcus ajircns and JhtviUux 
jtrotcus were cultured. 


The boy left the liospital in JIarcli, 
1955, completely recovered. Radio¬ 
grams of the chest upon discharge re¬ 
vealed only slight fibrosis at the right 
base (Fig. 6). 

DISCUSSION 

The annular shadows appearing dur¬ 
ing primary staphj'Ioeoeeic pneumonia 
or hcmatogeneotis staphylocoocie hron- 
chopnenmonia arc actually giant ten¬ 
sion abscesses. The radiographic and 
clinical history of our patient shows 
clearly the evolution from broncho- 
pneumonic infiltrations to thick-walled, 
pus-filled cavities. Tlicse later sivclled 
to become thin-walled balloons, due to 
mechanical factors, with infection now 
jilaying only a minor role. Similar 
formation of emphysematous bnllan 
from miliary or cavitary staphylococcic 
absce.sscs had demonstrated in rabbits 
following intravenous injection of 
Staphylococcus aureus.^ Tlio giant air 
cysts constitute n special form of bul¬ 
lous obstructive emphysema resulting 
from check-valve obstruction produced 
by bronchial exudate and edema and 
later by cicatricial broncluolar stenotic 
fibrosis. If they persist indefinitely 
they arc frequently mistaken in later 
years for congenital cysts. 

Tlicre are no reports dealing pri¬ 
marily with the treatment of these 
postinfectious cysts. There is, how¬ 
ever, an extensive literature on the 
tieatmont of emphyseniatons hullae 
whicli appear mostly in cases of asthma 
or chronic obstructive emphysema. 
Head and Aver\’^ successfully treated 
8 patients with emphysematous hullae 
by ^lonaldi intracavitary drainage. 
This tj’pc of drainage has been succcss- 
fully employed in the treatment of 
lung abscess since 1940.'® Up to the 
present time, 327 cases, of wliich IIG 
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recovered, have been recorded.® Since 
postinfeetious air cysts are actually 
giant tension abscesses, Monaldi drain¬ 
age is also indicated in tlieir treatment. 
Expectant treatment should not exceed 
a period of 6 months. On the other 
hand, intervention may be indicated 
much earlier if there is marked dis¬ 
placement of the mediastinum or ap¬ 
pearance of dyspnea. 

The solitary giant cyst or multiple 
cysts located in different lobes are the 
only tjTie of cysts for -which Monaldi 
drainage is indicated. There should 
be a pleural bridge of adhesions at the 
point of intervention. Since the pri¬ 
mary foci of suppuration are usually 
located peripherally, pleural reaction 
with subsequent obliteration of the 
pleural cavity is frequently present. 
In the absence of pleural adhesions, 
obliteration of pleura by poudrage is 
indicated. 

When more than one cyst is present 
in a single pulmonary unit, but suffi¬ 
cient normal lung tissue remains, exci¬ 
sion of the walls of the cy.sts and 
suture of the parenelijuna according 
to the procedure of Naclerio and Lan- 
ger° is indicated. When the postinfec- 
tious cysts have destroyed a segment or 
a lobe, resection of the pulmonary unit 
is the procedure of choice. 

SUMMARY 

A 10-year-old boy developed 4 hem-. 
atogenous staphylococcic pulmonary 
abscesses following otitis media com¬ 
plicated by mastoiditis and thrombo¬ 


phlebitis of the lateral sinus. Two of 
the abscesses perforated and the pneu¬ 
mothoraces as well as the perforated 
abscesses were cured bj^ continuous 
closed pleural drainage. The other 2 
abscesses progressively inflated and 
were converted into giant cysts, which 
persisted despite 8 months of anti¬ 
microbial treatment. They healed 
after a few days of intracavitary as¬ 
piration. The various methods of 
treatment of postinfeetious air cysts 
ai’e discussed. 
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ACCIDENTAL DIGITOXIN POISONING IN CHILDREN 
Report of a Case and Revte\v of the Literature 

Curtis G. Brevets, !M.D. 

Iowa City, Iowa 


INTRODUCTION 

A ccidental drug poisoning in 

cliildren is common and is being 
seen more frequently cacli year. Digi¬ 
talis intoxication is common also and 
is increasing, paralleling tlie increasing 
number of older people and hence the 
number of patients requiring treat¬ 
ment with digitalis. Accidental digi¬ 
talis poisoning is rai’C, especially in 
children, as evidenced by the scarcity 
of material in the literature on this 
subject. However, small children have 
an unquenchable curiosity, w h i c li 
causes tlicm particularly to put things 
in their mouths. It is thus a grave 
danger for older people to leave digi¬ 
talis within the roach of small childx'cn 
in the house. 

Bergy and associates^ reported a case 
of overwhelming acute digitoxin poi¬ 
soning in an adult. They surveyed tlic 
world literature and found seven otlicr 
cases of accidental digitalis poisoning. 
However, none of these was a child. A 
further search of the English medical 
literature revealed two case reports of 
accidental digitalis poisoning in chil¬ 
dren. Both of these cases occurred in 
the Britisli Isles. 

Allen- reported a case of a 3-ycar- 
oUl child who swallowed 1.2 mg. of 
Digitalino Nativollc. After .six hours 
the child hegan to vomit. On the sec¬ 


ond day after the ingestion lie liad a 
pulse rate as low as 52 per minute. He 
was treated with atropine and strych¬ 
nine and on the fourth day apparently 
Iiad recovered completely. 

Tlic second case was reported by 
Sodcrbei*g.® The patient was a 2-ycar- 
old child who s^va^owed 33 tablets of 
folium digitalis (0.05 Gm. each) total¬ 
ing 1.65 Gm. Gastric lavage was \in- 
succcssful but the child began to vomit 
in three hours. On the following day, 
the electrocardiogram showed first de¬ 
gree A-V block (P-R interval, 0.24-0.26 
seconds) and a temporarj" complete 
A-V block with a varying rate of about 
80 per minute. The patient was well 
clinically on the third day but the 
electrocardiogram did not return to 
normal until one month after inges¬ 
tion of the digitalis. 

Recently I observed accidental digi¬ 
toxin poisoning in a child. In view 
of its i-nrity, it was thought to be of 
considerable interest and worth re¬ 
porting. 

CASE REPORT 

A 2-year-old wliitc hoy ("W. C. G. H. 
Case ;;^73279) was first seen in the 
emergency room at 1:00 p.ji. on Dec. 
20, 1956. Apparently the child had 
been in liis nsnal good Iwalth until 
noon on the day of admission, at which 
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time he began to retch and vomit. 
He liecame seriously ill quite rapidly 
and vomited many times. It was not 
until shortly before admission that the 
grandmother’s bottle of digitoxin was 
found empty. The family thought the 
child had taken from 12 to 15 tablets 
of digitoxin (0.1 mg. size). The child 


Laboratory studies showed the fol¬ 
lowing: hemoglobin, 13.9 Gm.; red 
blood count, 5.1 million; white blood 
count, 11,250, 85 per cent neutro])liil,s, 
12 per cent lymphocytes, 3 per cent 
monocytes. Urinalysis showed specific 
gravity, 1.020; acetone, strongly posi¬ 
tive; occasional hyaline cast. 


miTIAL ELEGTROCAHDIOaRAH 
12/20/56 2:00 P.M. (6 Hours) 


Fig:. 1.—The initial and final electrocardiograms are shown here for comparison. 


apparently look the digitoxin shortly 
after 8:00 a.m. on the das^ of admis¬ 
sion. When examined in the emer¬ 
gency room, he was lethargic, vomited 
repeatedly, and appeared acutely ill. 
The heart rate was 96 and the rhythm 
was somewhat irregular. A Grade 2 
.systolic murmur was heard in the sec¬ 
ond and third intercostal spaces on the 
left. The remainder of the phy.sical 
findings were normal. The child 
Aveighed 30 pounds. 


After a gastric laimge, the patient 
Avas admitted to the pediatric AA’ard 
Avhere the initial electrocardiogram Avas 
taken (Fig. 1). An attempt to give 
potassium chloride Avas unsiieee.ssfnl 
liecause the child Avas A’omiting and was 
unable to retain oral fluids or medica¬ 
tion. He continued to be lethargic and 
irritable and the pulse rcA'calod 
“dropped beats.” After an electro¬ 
cardiogram AA'as taken at 7:00 P.Jt., in- 
traA'cnoiis fluids consisting of 500 c.c. 
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of 5 per cent dextrose in Avater Avitli therapy was followed by 250 c.c. of 
10 inKq (750 rng.) of potassinm clilo- 2.5 per cent dextrose in lialf-strcngth 
ride were started at 20 drops per min- lactated Ringer’s solution (39 mg. of 
nte. In 3 hours the pulse was less ir- potassium chloride). He was still 
regular. Occasional twitching of the lethargic but responded when aroused, 
skeletal muscles was noted about mid- Because of vomiting, an injection of 
night. Repeated attempts to sip water Thorazine (5 mg.) was given at 3 p.ii. 
were followed by emesis. AtlO:OOA.ii. and another at 8:30 p.m. (Dec. 21, 
the next day the initial intravenous 1950) with fair results. Tlie patient 


rwin I . LEAD II I«SAD III • 



1Z/21/S6 - 12 Hooq - 26 Eoura 
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was HOW voiding well and the intra¬ 
venous infusion was continued with 
250 c.c. of 5 per cent dextrose in 0.45 
per cent saline. Duiing the evening 
of the second hospital day, he became 
much more alert but did not retain 
oral fluids well until late that evening. 
He was then given oi*al potassium 
chloride, 125 mg. eveiy 4 hours. Two 
days later the child was alert, eating 
and drinking satisfactorily’’, and ap¬ 
peared well. No residual signs or 
sj’mptoms were noted. The child was 


croscopic examination of tlie heart 
shows focal areas of necrosis, especially 
in the subendocardium and in the pos¬ 
terior papillary muscles of the left 
ventricle. These lesions are more com¬ 
mon "in older animals and in the pres¬ 
ence of experimentally induced liy- 
perthyroidism. 

Although digitalis poisoning in man 
may be manifested by the same variety 
of rhythmic disorders seen in animals, 


Table I. Data Fro.v Serial Electrocardiograms on Patient (Fig. 2) 


HOURS 

AFTER 

INGESTIOK' 

P-R* 

INTERVAL 

(SEC.) 

Q-Tf 

INTERVAL 

(SEC.) 



COMMENT 

6 

0.14 

0.28 



Normal sinus rhythm 

9 

0.23 

0.24 

107 

107 

First degree A-A'’ block, rare 
dropped beat 

11 

0.18- 

0.23 

0.28 

107 

54 

Second degree K-V block 

ll 

0.25 

0.24 

103 


First degree -A-V block, oc¬ 
casional dropped beat 

18 

0.24 

0.24 



First degree A-A’ block 

23 

0.24 

0.24 

103 

103 

First degree A-V block 

2S 

0.1.9 

0.24 

109 

90 

First degree A-V block, 
occasional dropped beat 

33 

0.18 

0.24 



First degree A-A’' block 

72 

0.16 

0.24 



Normal sinus rhythm 


•Upper limits of normal for 2-year-old child at rate of 90-110 is 0.16 second. 
tUower limits of normal for 2-3-ear-old child at rate of 88 is 0.28 second; at 100 Is 0.27 
second; at 109 is 0.26 second. 


dismissed. One week later the patient’s 
physician reported that tliere were no 
further symptoms or findings. 

DISCUSSION 

In the otherwise healthy laboratory 
animal,'*’ the first toxic manifestations 
of digitalis poisoning are strong vagal 
stimulation. They consist of brady¬ 
cardia, cardiac irregularities, diastolic 
pauses, and an idioventricular rhythm. 
This may or may not be followed by 
increasing muscular irritabilitj’^ re¬ 
sulting in an increase in the ventricu¬ 
lar rate, the ventricles functioning 
independently of the atria. As the 
toxicity’ increases, the heart progresses 
into ventricular fibrillation and death 
follows. In animals so poisoned, mi- 


similar pathologic lesions have not been 
demonstrated. It is well known that 
digitalis has been responsible for al¬ 
most every known ty’pe of arrhythmia 
and conduction disorder.*’' 

The sy’mptoms of digitalis intoxica¬ 
tion usually’ begin with anorexia, 
nausea, and vomiting.*’ Oc¬ 

casionally’ there may be diarrhea, sali¬ 
vation, abdominal discomfort, sub- 
sternal pain, and rarely a hemorrhagic 
gastritis. Respirations may be normal 
or the patient may become dy,spneic. 
Many patients suffer fatigue and be¬ 
come drowsy. A few lose conscious¬ 
ness. Others become restless, irritable, 
disoriented, and rarely they may have 
hallucinations and delirium. Some 
develop headaches, tremors, myalgias, 
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arthralgias, and sometimes convul¬ 
sions. Although it is rare, psychoses 
may be obsei*ved as a late effect. Dis¬ 
turbances in color vision arc common 
and often these patients are unable to 
focus their eyes properly; others may 
have diplopia, amblyopia, and scoto¬ 
mata. Occasionally, there are vestib¬ 
ular disturbances and impainnent of 
renal function. 

The electrocardiogram^' ^ first 
shows flattening of the T wave which 
later becomes inverted. The usual 
digitalis ST segment is noted. As 
toxicity increases, the P-R interval is 
prolonged and the Q-T interval is 
diminished. The electrocardiogram 
shows changes in rhythm and conduc¬ 
tion as described. 

The patient under discussion demon¬ 
strated many of these signs and symp¬ 
toms. ^lany of the subjective symp¬ 
toms may have been missed because 
of his age. The serial electrocardio¬ 
grams (Fig. 2) demonstrate well the 
progression of tlie toxic effects to one 
of the most common of the conduction 
defects. 

The toxic dose of digitoxin is diffi¬ 
cult to estimate because of the many 
variables and individual differences. 
]Master“ states that the initial ther¬ 
apeutic digitalization dose is about 50 
to GO per cent of the toxic dose. 
Nadas,'- in a study of the use of digi¬ 
toxin in 41 children with various 
cardiac diseases, noted that none of 
the patients showed a satisfactory re¬ 
sponse with less than the ‘^average’^ 
adult digitalizing dose of 0.01 mg. 
per pound of body weight. There 
were also no satisfactory responses in 
patients requiring more than 0.03 mg. 
per pound. The majority of their pa¬ 
tients showing digitoxin toxicity re¬ 
ceived dosages of 0.015 mg. per pound 


of body weight. Considering further 
that children, in general, require 50 
per cent more digitoxin per unit of 
body weight than adults,we would 
calculate the average digitalizing dose 
as 0.015 mg. per pound of body weight 
(using 0.01 mg. per pound as average 
for adults). Using Master’s figures, 
the average toxic dose for children 
‘would be 0.025 to 0.03 mg. per pound 
of body weight. If we apply these 
figures to onr patient, whose weight 
was 30 pounds, the estimated toxic 
dose of digitoxin would be 0.75 to 0.90 
mg. The patient received 1.2 to 1.5 
mg. of digitoxin, which is well in ex¬ 
cess of this estimated toxic dose. 

The present treatment*' ® of digitalis 
poisoning is chiefly supportive and 
symptomatic. Cessation of intake of 
the drug and promotion of its excre¬ 
tion are desirable. Pronestyl*’ and 
quinidine*' have been used to coun¬ 
teract and reverse the arrhythmias. 
However, the danger of the use of digi¬ 
talis and quinidine simultaneously has 
been pointed out by Gold.'® It would 
be more desirable to have an agent to 
use before the onset of the arrhythmia. 
Numerous workers”' ” have used a 10 
per cent solution of magnesium sulfate 
intravenously to correct tlie arrliyth- 
mias induced by digitalis, Tlie dis¬ 
advantages of tlie use of magnesium 
sulfate are its transient action and the 
occasional tendency to increase the 
basic arrhythmia.'* There have been 
several investigatioiLS*’concern¬ 
ing the use of potassium in digitalis 
intoxication. Numerous workers have 
abolished various arrhytlimias with 
potassium; about half succeeded when 
the arrhythmias were not duo to digi¬ 
talis and almost all succeeded wlien 
they were due to digitalis. 
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It has been demonstrated that there 
is a depletion of potassium in the myo- 
cardinm in digitalis intoxication. Also, 
myocardial potassium depletion is ob¬ 
served in states of anoxia, myocardial 
failure, myocardial infarction, follow¬ 
ing diuresis, diabetic acidosis, meta¬ 
bolic alkalosis, and intestinal disor- 
ders.^®'^^ In these conditions there is 
increased sensitivity to digitalis. In 
the isolated heart preparation the ef¬ 
fect of digitalis can be enhanced or in¬ 
hibited by appropriate variation of the 
potassium ion concentration in the per¬ 
fusate.-® It has been suggested that 
potassium might inhibit the cardiac ef¬ 
fects of digitalis by depressing cardiac 
irritability and also by offsetting the 
specific loss of potassium from the 
heart that occurs when it is exposed 
to large or toxic amounts of digi¬ 
talis.^' “■* 

The series of electrocardiographic 
tracings on this patient demonstrates 
the pi’ogression of the electrocardio¬ 
graphic signs of digitalis poisoning un¬ 
til the administration of the intra¬ 
venous fluids containing potassium. 
After the beginning of this therapy, 
there v'as a progressive decrease in the 
signs of digitalis intoxication. This 
revemal of the progression of these 
signs occurred earlier than would be 
expected considering the peak of the 
effect and the length of action of digi- 
toxin. iMost reports'*' ® on the treat¬ 
ment of digitalis intoxication have con¬ 
cluded that potassium is relatively 
nontoxic in the presence of normal 
renal function. Admittedly, the use 
of intravenous potassium-containing 
fluids is attended with more danger 
than oral medication, but the persist¬ 
ent vomiting made the intravenous 
route a nece.ssity. The fluids did not 


contain a large amount of potassium 
and the.y were administered slowly. 
The use of an intravenous infusion not 
only afforded a vehicle in which to ad¬ 
minister potassium ions, but it also 
helped to correct the fluid loss and 
electrolyte imbalance from the severe 
vomiting and cessation of fluid intake. 
It further helped to correct the acido¬ 
sis of dehydration which itself may 
cause potassium loss; and it helped 
keep up an adequate urine volume to 
promote excretion of digitoxin and any 
excess of potassium which had been ad¬ 
ministered. 

SUMMARY AND CONCLUSIONS 

Although accidental dnig poisoning 
in children is common, accidental digi¬ 
talis poisoning in children is rare as 
evidenced by the scarcity of material 
in the literature on this subject. Two 
case reports of accidental digitalis 
poisoning from the British Isles are 
cited. These resemble our case in both 
the amount ingested and the course of 
events following the ingestion. 

The patient reported here was a 2- 
year-old boy who ate about 1.5 mg. of 
digitoxin. He displayed a number of 
the signs and .symptoms of digitalis 
intoxication. Serial electrocardio¬ 
grams showed a progression of the elec¬ 
trocardiographic manifestations of 
digitalis toxicit}' which continued un¬ 
til the initiation of intravenous fluids 
containing potassium. After this there 
was a gradual decrease in the electro¬ 
cardiographic manifestations of tox¬ 
icity- returning to a normal electrocai- 
diogram three days after inge.stion of 
the digitoxin. 

The toxic effects of digitalis are dis¬ 
cussed briefly- as well as the treatment 
of digitalis intoxication. Although 
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no definite conclusion can be made con¬ 
cerning tlie effect of potassium tber- 
apy, it appeared to have had a bene¬ 
ficial effect on this patient, at least on 
the electrocardiograpliic signs of digi¬ 
talis toxicity. 
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NARCOTIC WITHDRAWAL SYMPTOMS IN THE NEWBORN INFANT 
RESULTING PROM MATERNAL ADDICTION 

Herman Schneck, M.D.* 

New York, N. Y. 


D uring the past decade, narcotic 
addiction has received increasing 
attention in both lay and medical 
publications However, the adverse 
effects of maternal addiction on the 
newborn baby has received scant men¬ 
tion. It would seem appropriate at 
this time to stimulate an awareness 
of this problem because of the neces¬ 
sity of earlj’- appropriate treatment in 
the more severely addicted infants. 

Murray^ described 18 infants de¬ 
livered at Sydenham Hospital in New 
York City during 1953, 1954, and the 
first ten months of 1955, bom of moth¬ 
ers all of whom Avere acknowledged 
heroin addicts. He found that heroin 
addiction in the mother is frequently 
associated with prematurity in the 
baby. Fifteen babies developed AA'ith- 
drawal symptoms Avithin 1 to 56 hours 
after birth and 4 died, a mortality of 
approximately 25 per cent. In ad¬ 
dition to characteristic AvithdraAval 
.symptoms such as tremors, A'omiting, 
diarrhea, cyanosis, anorexia, and in¬ 
anition, these babies developed res¬ 
piratory sAunptoms consisting of in¬ 
creased production of mucus. The 
amoimt of mucus AA-as great enough to 
interfere AAuth respiration, requiring 
aspiration and oxygen. The babies 
AA'ho succumbed apparently died of res- 
piratorA" failure. 

From the Pediatric Serv'ice of Beth Israel 
Hospital, Ts^ew York, X. Y. 

•Address: 1175 Park Ave., New York 28, 

N. T. 


Five babies Avere treated for their 
AvithdraAval symptoms Avith methadone 
given in doses of 0.5 mg. to 1 mg. ev- 
ery four to tAvelve hours and continued 
in decreasing doses for several days 
or Aveeks. All of these babies survived 
and appeared to do better than those 
on standard therapy Avith paregoric or 
barbiturates. 

Goodfriend and associates^ revieAved 
the literature and reported 10 ad¬ 
ditional cases in 1956. They stressed 
the importance of making the diagno¬ 
sis early so that effective therapy could 
be instituted Avithout delay. It aa'OS 
found that the over-all reported mor¬ 
tality in infants varied from approxi¬ 
mately 34 to 93 per cent, depending 
upon Avhether or not therapy Avas given. 
It is interesting to note that in 2 of 
their cases the presence of hepatitis 
in the mother presented the clue to the 
historj" of addiction. Serum hepatitis 
occurs freqtiently in addicts because 
of common usage of contaminated 
needles and syringes. 

During the same year, Slobod}' and 
his associates^ presented a series of 22 
neAA'born infants born of addicted 
mothers over a period of five years. 
Eighteen of these Avomen Avere heroin 
addicts and their individual dail.v 
doses A'aried from 2 mg. to 45 mg. 
Nine or almost half of the babies Avere 
premature by Aveight, i.c., less than 
2,500 grams. The .symptoms Averc 
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similar to the ones described by pre- 
-vious authors (Table I). They found 
a direct relationship between the se¬ 
verity of the infantas signs and S 3 rmp- 
toms and the size of the maternal nar¬ 
cotic dosage. Recovery took place in 
all the babies. 


Table I. Narcotic 'WiTiinRAWAii Signs aki> 
Symptoms in the Nfavborn Infant 


Bestlessnes'9 and 


irritability 

Inanition 

Tremors 

Sneezing 

Comnilsions 

Intermittent cyanosis 

Fever 

Respirator}’ difficulty as¬ 
sociated with increased 

Yawning 

mucus 

Vomiting 

Excessive high-pitcheil 
crying 

Diarrlie.i 

Anorexia 

Diaphoresis 


No ti’eatment was necessary in 0 
cases because of the mild course. In 
the remaining 13, treatment included 
drugs such as paregoric, Tlioraziiie, 
phcnobarbital, and reserpine. Of these 
tlie most effective were Thorazine and 
paregoric. Since psychic dependence 
to narcotics does not exist in newborns 
they were much easier to cure. How¬ 
ever, the authors advise that the most 
appropriate solution is removal from 
the mother. 

Steg^ reported 3 infants seen at the 
Boston City Hospital during a period 
of fourteen months, all of whom sur¬ 
vived without definitive treatment. 
Tlie symptoms in these babies paral¬ 
leled those reported previously. She 
stresses the importance of the ery in 
these infants describing it as ^^louder, 
higher-pitched, and more continuous 
than the c.ry ordinarily obsei'vcd in 
infants with organic disturbance of 
the central nen'ous system. 

Recently, the first case of a baby 
horn to an admitted heroin addict oc- 
oiirrcd in our hospital, the details of 
which follow. 


CASE REPORT 

Baby S. was delivered of a while 
24-year-old woman who arrived at the 
hospital in labor. She had not had 
any prenatal care. Shortly after de¬ 
livery, numerous needle puncture 
marks were noted on both her arms 
and forearms and, upon questioning, 
the mother freely admitted to being a 
heroin addict. She proved to be ex¬ 
tremely uncooperative other than giv¬ 
ing this information and disappeared 
from the hospital on the following day. 
Although she was given no Demerol 
and the delivery was a simple spon¬ 
taneous one, the baby appeared unduly 
narcotized. It is quite likely that the 
mother had had a recent dose of heroin 
shortly before Iier arrival at the hos¬ 
pital. The baby’s birth weight was 5 
pounds, 14 ounces. 

Toward the end of the first twenty- 
four hours the baby became very rest¬ 
less and irritalile and developed 
tromoi*s and twitchings. Tlie classical 
features of tetany such as the Chvostek, 
Trousseau, and peroneal signs, and car¬ 
popedal spasm were absent. An initial 
blood calcium specimen was lost but 
a repeat one was normal. Calcium glu¬ 
conate was given with no apparent re¬ 
lief. Shortly tlicreafter, vomiting and 
diarrhea occurred accompanied by con¬ 
stant shrill, high-pitched crying and re¬ 
fusal to take feedings. As n result of 
the restlessness, severe excoriation of 
the heels and knees occurred. Accom¬ 
panying these s 3 ’mptons were a persist¬ 
ent nasal stuffiness, increased sweat¬ 
ing, severe, enough to produce a rash 
and a rise in temperature to slightly 
over 100® P., rectally. There were 
several bouts of intermittent cyanosis 
within the fir.st forty-right hours. All 
the siTnptoms subsided gradually over a 
period of a week to ten days at Avhich 
time the infant began to thrive, tak¬ 
ing Iier formula eagerlj’ and gaining 
weight. She was di.scharged to a wel¬ 
fare agency at approximately 5 weeks 
of age, weighiiif,. G pounds. 9 ounces 
and free of all sjTiiptoms. 

Since the Pediatric Sen’iee was not 
aware of the mother’s addiction for 
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a few days, it was decided to withhold 
treatment. The infant recovered with¬ 
out definitive therapy although the 
sjnnptoms were characteristic enough 
to .suggest earlier inquiry about the 
mother. Had this been done soon after 
delivery the baby would undoubtedly 
have received medication. 

DISCUSSION 

It is quite possible that many eases 
of narcotic addiction in newborn in¬ 
fants have been overlooked. Since 
there has been an increase in drug traf¬ 
fic during the past decade there may 
well be a rise in the numbei‘ of ad¬ 
dicted mothers. Because the mortality 
of untreated babies is high it is im¬ 
portant that pediatricians as well 
as obstetricians be aware of the iHth- 
drawal signs and sjTnptoms in new¬ 
borns so that appropriate therapy can 
be instituted early whenever neees- 
saiy. These babies are usually iiri- 
table and restless. Thej^ crj- continu¬ 
ously with a shrill, piercing scream. 
Feedings are taken poorly and are as¬ 
sociated with frequent vomiting and 
diarrhea, resulting in inanition. 
Twitehings, tremors, and even frank 
convulsive seizures occur accompanied 
by intermittent cyanosis. This might 
lead one to suspect tetany or central 
ners'ous system injury. In addition, 
the infants present withdrawal s;^'mp- 
toms found in adults such as yawning, 
nasal stuffiness, sneezing, increased 
sweating, and fever. 

"Wliether the infant will develop 
.symptoms depends to a large extent 
upon the time the mother had her last 
dose of narcotics. As Goodfriend- and 
Steg^ have noted, if the mother has 
had treatment for several weeks prior 
to delivery, the chances of the baby 
having clinical signs and .symptoms 
will be slight whereas if the parent 


has taken narcotics until the end of 
pregnancy the infant will probably 
show the characteristic picture of ad¬ 
diction. 

Treatment consists in administering 
opiates or tranquilizere in gradually 
diminishing amounts over a period of 
daj's to weeks. Although paregoric 
and barbituates have been used by most 
authors, others have found Thorazine 
and reserpine effective. Since infanf.s 
of addicted mothers are rarely nursed 
these days, the question of adequate 
secretion of narcotics in breast milk 
sufficient to maintain the baby free of 
sj'mptoms'^’ ® is more academic than 
real. Furthermore, the increased emo¬ 
tional attachment of an addicted nui’s- 
ing mother toward her newborn infant 
Avould further complicate the problem 
of separating the child from the parent. 

Although it has been implied that 
these infants are apparently cured com¬ 
pletely once their sjnnptoms have sub¬ 
sided it would appear that a prolonged 
follow-up period is in order. If some 
of these babies are ill enough to have 
severe respiratory symptoms, cyanosis, 
and convulsive seizures, it may be rea¬ 
sonable to assume that a fraction of 
them could be left inth some residual 
organic brain damage. To my knowl¬ 
edge there are no data in the current 
literature dealing with this aspect of 
the problem. 

Since many, if not most, of these 
babies are placed for adoption, one may 
ponder the question whether these in¬ 
fants are a good adoptive ri.sk. Could 
the mother’s emotional instabilif.v 
which led her to resort to narcotics 
forc.sliadow the neuro-hercditaiy pat¬ 
tern of her offspring—or is the in¬ 
fant’s ultimate emotional development 
primarily one of environment? At anj 
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rate, the sociological and genetic as¬ 
pects of the problem assume increasing 
importance. 

SUMMARY AND CONCLUSION 

During the past decade 11161*6 has 
been a rise in narcotic addiction. This 
has received increasing attention in the 
lay press and in scientific publications. 
However, there has been little men¬ 
tioned of the adverse effects of mater¬ 
nal addiction on the newborn baby. 

Abstinence signs and sjnnptoms in 
these infants present a fairly charac- 
teristie picture which is not difficult to 
diagnose provided it is kept in mind. 

The mortality in untreated infants 
manifesting withdrawal .s 5 anptoms is 
high. Early diagnosis is thei*eforc 
very important. 

Treatment consists in administering 
decreasing doses of opiates, barbitu¬ 
rates, Thorazine, or reserpinc over a 
period of days or weeks. 

Since newborn addiction is not on a 
psychological basis, cure is much eas¬ 
ier to accompUsU, However, to en¬ 
sure tliis, removal of these babies from 
the environment of the mother is im- 
poi'tant. 


A prolonged follow-up study is sug¬ 
gested to determine whether any resid¬ 
ual effects and/or organic damage 
from narcotic drug addiction have re¬ 
mained in these babies. Equally im¬ 
portant is the evaluation of their emo¬ 
tional development. 

The problem is not only medical but 
poses important genetic and social con¬ 
siderations. It seems appropriate at 
this time to bring further awareness 
of this to all physicians caring for the 
newborn infant. 
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CLINICAL HISTORY' 

HIS boy was well, save for an epi¬ 
sode of cyanosis on the first day of 
life, until the age of 8 montlis, when he 
developed an upper respiratory infec¬ 
tion with fever, cough, and wheezing. 
This infection lasted several days and 
responded to antibiotic therapy. A 
heart murmur was first heard at the 
time of this illness. At the age of 14 
months he began to have tantrums, 
associated with episodes of cyanosis, 
and stiffening of several minutes’ du¬ 
ration. Prom this time it was noted 
that he developed slight cyanosis dur¬ 
ing upper respiratoiy infections. 

He was firet admitted to The Chil¬ 
dren’s Medical Center at 18 months of 
age because of rapid and difficult res¬ 
pirations. Physical examination then 
revealed a poorly nourished boy, below 
the third percentile for height and 
weight. The temperature was 100° F. 
(rectal), the pulse rate was 120 per 
minute, and the respiratoiy rate 55 per 
minute. The blood pressure was 150 
nun. Hg systolic and 80 nun. Hg dias¬ 
tolic in both arms. A blood pressure 
of 45 inm. Hg by tlie flush method was 
obtained in the legs. The femoral 
pulses wore weak. The clie.st was cm- 
lihyseinatous, with a left-sided promi¬ 


nence. Rales, rhonchi, and wheezes 
were heard throughout both lung fields 
on auscultation. The heart was slightly 
enlarged to the left. A questionable 
murmur and a third heart sound were 
heard, loudest at the apex. There were 
grade II mid-diastolic and grade III 
systolic murmurs at the apex; the lat¬ 
ter was transmitted to the back and 
axilla. A grade II systolic mumur 
with a faintly heard diastolic compo¬ 
nent was noted at the second left inter¬ 
space and was transmitted to the cer¬ 
vical region. The liver was palpable 
3.0 cm. below the right costal margin. 

The admission laboratory data were: 
hemoglobin 10.5 Gm. per cent, leuko¬ 
cytes normal in number and differen¬ 
tial count. The electrocardiogram was 
interpreted as showing auricular hy¬ 
pertrophy, “P-mitrale, ” and an incom¬ 
plete right bundle branch block vdth 
right ventricular hypertrophy that was 
unduly marked for the age of the child. 
The left ventricular electrical poten¬ 
tials suggested combined ventricular 
lypertrophy. The chest roeutgcno- 
gx'ams revealed a globular heart and 
bilateral ventricular enlargement, the 
right ventricle being more enlarged 
than the left. There was a concavity 
in the region of the main pulmonary 
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avtcvy -svith a narrow superior medias- 
liniim. Tiic riglit auricle appeared 
enlarged. Tlic aorta lay on the left. 
The pulmonary vasculature was in¬ 
creased, probably on the basis of active 
and passive congestion. 

The child was treated for bronchitis 
and congestive failure, with improve¬ 
ment. He was discharged home on Dig- 
oxin and prophylactic Gantrisin. 

At age 21 months, he was again ad¬ 
mitted with a reeuiTcnee of his fever, 
cough, and respiratory difBculty. A 
thrill was now palpated in the supra¬ 
sternal notch and a grade II continuous 
murmur was heard below the left clavi¬ 
cle. The liver was 6.0 cm. and the 
spleen 3.0 cm. below tlic costal margin. 
No other changes in the physical ex¬ 
amination or laboratory findings were 
noted. "With antibiotics and Mcrcu- 
hydrin, he improved and was discharged 
after 2 weeks of hospitalization on his 
previous maintenance therapy. 


physical examination revealed a tem¬ 
perature of 98° F-, respirations 32 per 
minute, pulse 100 per minute, blood 
pressure 150 mm. Hg systolic and 70 
mm. Hg diastolic in the right arm, 
arid 180 systolic and 30 diastolic in the 
left arm. The blood pressure was not 
obtained in the legs. He appeared ill 
and in acute respiratory distress. The 
chest was barrel shaped with subcos¬ 
tal retraction. The lung fields were 
hyperresonant; rales, rhonchi, and 
wheezes were heard throughout. The 
pulmonic second sound was increased, 
the other murmurs remaining as before. 
The liver and spleen were still en¬ 
larged. 

Laboratory tests gave the following 
data: the urine was normal, the old 
tuberculin test negative, the blood he¬ 
moglobin level was 12.5 Gm. per cent, 
and erythrocytes 4.19 million per cubic 
millimeter. The liematocrit was 35 per 
cent. The leukocytes numbered 19.6 



Table I. 

Carptac Catheterization Data 



OXYGEN* 1 



rosiTioK or catheter l 

CONTENT 

1 CAPACITY 





VOLUME 

1 VOLU51E 




PER CENT 

1 percent 




Bight ourieJe 

11.55 



4 


SipUt mid-ventricle 

U.70 



75*/ 2U13t 

47V 0t/17t 

Eight pulmonary 






artery 

11.70 



70V30t 

37Vl0t 

Pulmonary capillary 

15.10 



13 

12 

Left nxiVlary artery 

15.25 

15.4 

09 

150/75 

120/G6 

Lpft femoral artery 

15.25 


90 

8S/.56 

85/62 


•Systolfc. 

fSIinlmal diastolic. 
tEnd diastolic. 


There were five admissions to a hos¬ 
pital in another state over the next 
year, for the same complaints. A car¬ 
diac catheterization was done at age 
25 months (the results arc listed in 
Table I). 

Ilis final admission took place at 34 
months of age, after a further recur¬ 
rence of similar symptoms. Now, the 


thousand with 72 per cent polymorpho- 
nucleavs and 28 per cent IjTuphocylcs 
on the smear. The serum globulin 
level was 4.7 Oni. per cent. An estinui- 
liou of tlic concentration of sweat dee- 
U-olytos was w i t h i n normal values. 
The chest roentgenograms revealed 
mottled confluent densities in both 
lung fields, hut more prominently on 
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the right. This was interpreted to 
I'epresent chronic congestion with a 
superimposed infection. 

Vigorous antispasmodie and anti¬ 
biotic therapy was begun, and pi’ompt 
clinical improvement occurred so that 
digitalis was discontinued, although 
rales and rhonchi were present in the 
lung. Skin tests showed him to be 
sensitive to a large number of antigens. 
A month after entry, digitalis and 
lilercuhydrin were administered again 
but without effect on the pulmonary 
findings or body weight. Adrenalin 
and cortisone were also tried for 3 
days, with no effect. A repeat cardiac 
eatlieterization was performed and, ten 
days later, an operation was done, dur¬ 
ing the course of which he died. 

DISCUSSION 

Dr. All.a.n L. Friedlich.® —The pa¬ 
tient had repeated severe respiratorj’’ 
infections with fever, c o u g h, and 
wheezing, wliicli responded to antibi¬ 
otics. This profusion of respiratory in¬ 
fections always brings to mind, in a pa¬ 
tient with congenital heart disease, a 
left-to-right shunt ■with an increased 
pulmonary blood flow. Tliis seems to 
have a peculiar ability to make chil¬ 
dren more susceptible to respiratory 
infections. Tlie temper tantrums, as¬ 
sociated with sliglit cyanosis and stiff¬ 
ening for several minutes’ duration, 
suggest spells seen in tetralogy of Fal¬ 
lot and tricuspid atresia, but since no 
further mention is made of tliis, I 
think Ave can omit any further con¬ 
sideration of it. 

The blood pressure in the arms, on 
iJic first admi.ssion here, Avas 150/80. 
Avhich I don‘t have to remind you is a 

•Instructor in Medicine. Har\’ard Medical 
School, and Assistant Pliysician at the Massa¬ 
chusetts General Hospital. 


considerable hypertension for a child 
of this age, although in an adult it 
AAmuld not be particularly alarming. 

While there Avas hypertension in the 
arms, the blood pressure could not be 
auscultated in the legs; therefore, a 
flush pressure determination Avas done 
instead. This was found to be 45 mm. 
Hg and approximates, I am told, the 
mean arferial pressure in the legs, so 
there Avas a distinct pressure gradient 
betAAmen the arms and the legs. The 
femoral pulses Avere poorly felt. There¬ 
fore, there is certainly no question that 
a coarctation of the aorta Avas present. 

The split second heart sound again 
calls to mind the possibility of the pres¬ 
ence of an atrial septal defect, of Avhich 
a split second sound is rather char¬ 
acteristic. The prominent apical third 
sound I interpret as a gallop, if the 
grade III systolic murmur Avhicli Avas 
ti’ansmitted to the back and axilla Avas 
maximal at the apex. The systolic 
murmur in the second left intenspace is 
in keeping Avith the diagnosis of coarc¬ 
tation; it may extend into diastole and 
thus simulate a continuous murmur 
due to diastolic flow through the coarc¬ 
tation. In the presence of continuous 
murmur, a patent ductus arteriosus, 
or a so-called “pseudotruncus arterio¬ 
sus,” AAuth extensh'e collateral circu¬ 
lation in the lungs must be considered. 
X-ray findings Avill rule out the latter 
diagnosis entirclj'. The grade II mid¬ 
diastolic rumble heard at the apex can 
be due to mitral A’ahm diease; dilation 
of the ventncle resulting in relative 
mitral stenosis, as one sees in children 
severely ill Avith acute rheumatic car- 
dititis, or to a condition associated Avitii 
a large pulmonary blood Aoaa'. 

The electrocardiographic changes of 
left auricular hypertrophy focus our 
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alteiition on lesions on ■the left side of 
tlio licart, principally coarctation or 
mitral stenosis. The oloctrocyirdio- 
grapliie evidence of inconii>lotc right 
bundle braneli block and riglit ventri¬ 
cular hypertrophy, the split second 
sound, and the tendency toward re¬ 
peated pulmonary infections all sug¬ 
gest the possibility of an atrial septal 
defect. 

May we see the x-rays? 

Dr. T^Iartin H. ^YlTTENBORG.—The 
fluoroscopy revealed that the heart was 
enlarged to the right and the left, the 
atria participating in the enlargement, 
but Dr. Currarino felt tliat the right 
ventricular enlargement was predomi¬ 
nant. The region where the pulmo¬ 
nary artery normally lies was dimin¬ 
ished in width at all times, suggesting 
that the main pulmonaiy artery seg¬ 
ment was either small, absent, or mal- 
posed. Since he could not find it any 
where else, he assumed that it was 
certainly either absent or hypoplastic. 

Da. Friedlich. —Do you think, know¬ 
ing this child's clinical findings indi¬ 
cating coarctation of the aorta, that 
the appearance of a narrow waist could 
be produced by a small aortic knob? 

Dr. AVittendorg. —In general, in co¬ 
arctation, even in the presence of a hy¬ 
poplastic aorta, little confusion with 
the pulmonary artery occurs in inter¬ 
pretation of the radiologic evidence. 
In tliis examination we can be sure that 
the pulmonary artery is not large and 
Is probably hypoplastic. The aorta 
definitely lies on the left, and the as¬ 
cending aorta is small. There is evi¬ 
dence to suggest a descending aorta on 
the left, but no signs to suggest a co¬ 
arctation. 'NYc cannot usually visual¬ 
ize the coarcted segment on a ronline 


chest film but must rely on signs of 
collateral circulation or post-stenotic 
dilatation in conjunction with the 
cliaiiges in lieart contours. The find¬ 
ings here arc not characteristic of an 
uncomplicated coarctation. 

Dr. Friedlich.— Do you think the 
pulmonary blood flow’ is increased ? 

Dr. \Yittendoro. —The pulmonary 
blood flow' is hard to evaluate in this 
particular patient because of inflam¬ 
matory changes, but it is not grossly 
altered. 

Du. Friedlich.— ^Do you see any 
cysts in the lungs? 

Dr, Wittenborg.- —There arc inflam¬ 
matory changes in tlie riglit low'er lobe, 
mixed atelectasis and hyperaeration, 
but no true pulmonary cysts. In the 
last film taken, the inflammatory le¬ 
sions have cleared. 

Dr. Friedlich. —^^Ye have, then, both 
radiologic and electrocardiographic evi¬ 
dence of right ventricular hypertrophy, 
and that is going to be liard to explain. 

What can we say about the catheteri¬ 
zation data? First, we have confirma¬ 
tion of the clinical observation of hy¬ 
pertension in the upper part of the 
body and hypotension in the lower, 
with pressures in the axillary artery of 
150/75, and in the left femoral artery 
of 88/56. It may be unwise to use the 
left axillary artery rather than the 
right because, of course, sometimes the 
left subclavian arery may be involved 
in the coarcted segment and one may 
not get a true value for the pressure 
gradient. The pulmonary capillaiy 
pressure w'as 13 mm. Hg, w’hich is 
distinctly elevated. This means that 
there is some interference w’ith the 
function of the left ventricle, either by 



592 


THE JOURNAL OF PEDIATRICS 


left ventricular constriction of endo¬ 
cardial, pericardial, or myocardial ori¬ 
gin, or by mitral stenosis or regurgita¬ 
tion. One cannot differentiate which 
of these possibilities is responsible. 
The pulmonary artery pressure was 
70/30, which is moderately elevated. 
This may be secondary to primary 
lung disease, to a left-to-right shunt, 
or to mitral stenosis. In the latter in¬ 
stance, the obstruction in the pulmo¬ 
nary arterioles may be even more im¬ 
portant than that of the mitral valve. 
Since the right ventricular pressure 
was 75 mm. Hg systolic and that in the 
pulmonary artery was 70, I think we 
can exclude significant pulmonary ste¬ 
nosis. The right ventricular end dias¬ 
tolic pressure was 13, when the right 
atrial pressure Avas only 4, and it 
Avould be interesting also to know 
Avhether the configuration of the right 
ventricular pressure tracing showed 
any suggestion of a diastolic plateau 
Avhich would suggest constriction of 
the right ventricle, either pericardially 
or endocardially. 

At the last admission, the blood 
pressure in the right arm was 150/70, 
and in the left arm 180/30. Noav, 
what do such differences mean? It is 
hard to do exact comparisons in pres¬ 
sure in the two arms, unless they can 
be done simultaneously. I doubt that 
it means an anomalous right subclavian 
artery arising from the aorta, beloiv a 
coarctation, because the blood pressure 
Avas not obtainable in the leg— al¬ 
though I am ahvays Avorried about 
Avhat Avould happen if there Avas a co¬ 
arctation involving the left subclaAuan. 

The presence of a high normal leiml 
of gamma globulin and the normal 
SAA-eat test effectively rule out agamma¬ 
globulinemia and mucoviscidosis as 


causes for the repeated respiratory in¬ 
fections. The confluent densities in the 
x-ray responded very quickly to a re¬ 
gime of antibiotics, Avhich rules out 
pulmonary infarction or bizarre in¬ 
fections as their cause. 

The child, bj^ skin test, Avas allergic to 
a large number of antigens. This Avas 
very obviously a sick child and one 
Avho did not seem to be a good risk for 
surgery for coarctation. The inability 
to see the area of coarctation, and the 
possibility of other associated lesions, 
might very Avell have suggested the 
possibilit}’’ of doing an angiocardio¬ 
gram to clarify the anatomy of the sit¬ 
uation before operation, and I Avould 
assume that the child’s critical condi¬ 
tion and also the multiple sensitivities 
were reasons Avhj^ an angiocardiogram 
Avas not done in a patient in Avhom the 
pi’esence of associated lesions Averc sus¬ 
pected but not established. 

At the second catheter study, the 
oxygen content in the superior vena 
cava Avas the same as that in the right 
auricle, right ventricle, and pulmonary 
artery, ruling out any significant left- 
to-right shunt in the heart or into the 
pulmonary artery. Is there a right-to- 
left shunt? No, because the arterial 
oxj^gen samples Avere 99 per cent satu¬ 
rated. Is there any shunt through a 
patent ductus arteriosus from the pul¬ 
monary arteiy into the aorta, perhaps 
beloAV the coarctation? Here, too, the 
ansAA'er is “No,” because the oxygon 
content of the femoral arterial blood 
is the same as that in the axillary 
ai’tery. The pressure measurements 
again indicate a high pulmonary capil- 
laiy pressure but Avith less pulmonary 
hypertension. 

I am sure that operation performed 
AA’as for coarctation of the aorta. It 
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was undoubtedly realized that the risk 
in this child was very high. The 
I’csults of surgery in this age group arc 
disappointing from the standpoint of 
the high risk, with mortality rate.s of 
50 to 75 per cent. The cardiac group 
at this hospital has made a considei*ablc 
contribution by pointing out the favor¬ 
able results of medical treatment of in¬ 
fants with coarctation who are in con¬ 
gestive failure. Yet, if one uses opti¬ 
mal medical treatment and the child is 
still in difficulty, operation must be 
seriously considered. 

If this child had mitral regurgita¬ 
tion, the volume of mitral regurgita¬ 
tion would he partially dependent on 
the systolic pressure developed in the 
left ventricle. It might reasonably be 
hoped that by removing an aortic block 
and lowering the systolic pressure, the 
volume of mitral regurgitation would 
be decreased and an additional relief 
obtained. From the auscultatory find¬ 
ings and catheter data, I would think 
that this lesion probably involved the 
mitral valve. Mitral regurgitation of 
this sort, as an isolated defect, is nirc, 
but can occur as duplication of the 
mitral orifice or fenestration of the 
valve. ^lore commonly, congenital 
mitral regurgitation would be asso¬ 
ciated with endocardial sclerosis. 
Other commonly associated defects 
seen in coarctation are bicuspid aortic 
valve and atrial and ventricular de¬ 
fects. There is a good deal to suggest, 
in this case, that the lungs may have 
been giving him more trouble than hw 
heart. Dr. Beecher and others have 
pointed out the hazards of high accum¬ 
ulations of carbon dioxide during 
thoi*acotomies, even with normal 
lungs. "With pulmonary insufficiency, 


this would be an oven greater hazard 
in an operation in which one lung has 
to be collapsed in order to get adequate 
exposure. I am sure tlint every effort 
was made to ventilate this child well 
during the operation. The underlying 
cause of the pulmonary difficulty here 
is rather hard to determine. Muco¬ 
viscidosis and agammaglobulinemia 
have been pretty well niled out. A 
left-to-right shunt was ruled out by 
the catheterization studies. There is 
no indication of a vascular ring or 
other causes of respiratory tract ob¬ 
struction by x-ray and no known 
aspii'ation. I suppose wc would have 
to feel that this cliild has a bronchio- 
lectasis or bronchiectasis with compen- 
satoiy areas of emphysema, repeated 
respiratory infections, and pulmonary 
insufficiency on these grounds. 

In summary, then, my diagnoses in¬ 
clude coarctation of the aorta, mitral 
valve involvement due to subendo¬ 
cardial sclerosis, congestive failure, 
and bronehiolecfasis or bronchiectasis. 


Dr. Gusta\*e E. DAiiMiN.*—I s it as¬ 
sumed that the murmur was there be¬ 
fore the age of 8 months when tlie 
murmur was first recognized? Is this 
a late developmental anomaly, or is it 
an acquired lesion although there is 
no suggestion that rheumatic heart 
disease is present? 

Dr, Priedlich. —It appeared so 
early that I assumed it was congenital 
in origin. 

Dr. Dajimin.— as there any suspi¬ 
cion that the patient might have bron¬ 
chial asthma, related in some "way to 
these recurrent infections? 


nr i^ainoiogtst to The ChUdren’s 

Medical Center, Professor of Pathology, Har¬ 
vard Medical School at the Peter Bent Brig¬ 
ham Hospital, 
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Dr. Peter Auld.— This was our 
main concern. Wc wondered if this 
child had bronchial asthma. For this 
reason he was given cortisone. "We 
thought that we could hear some 
changes in a few days in his ausculta¬ 
tory findings. This problem Avas not 
resolved. 

Dr. Louis K. Dlajiond. —The proto¬ 
col mentioned a large spleen. You do 
not believe tliat this Avas the result 
of chronic decompensation in a patient 
Avith heart disease? 

Dr. Friedlich.— I am sure that in 
adults you occasionally find the spleen 
a little enlarged, secondary to right 
ventricular failure. I Avould assume 
that ehildi'en’s spleens, like the liver, 
might be a little more distensible and 
you might see it more frequently. I 
think Ave do in acute rheumatic heart 
disease. It is someAvhat unusual to 
have a spleen this large from conges¬ 
tion alone, and Avhether or not this has 
any added significance, I don’t knoAV. 

Dr. Diajiond. —I liaAm had the prob¬ 
lem arise recentlj^ in scA^eral children 
Avith knoAvn congenital heart disease 
and periods of decompensation, aaFo 
then dcA’eloped Ioav peripheral leuko¬ 
cyte, erythrocyte, and platelet levels, 
AAUth splenomegaly. I Avonder whether 
or not tills is an independent develop¬ 
ment, or is it due to the enlargement 
of the spleen Avith resulting hyper- 
splenism. 

Dr. Patrick Onglky.— We do not 
often see hj'pei'splenism in congestive 
heart failure—unless the liver itself is 
fairlj" large. We liaA-e one such case 
on the AA-ard noAv. 

Dr. Wittenborg, could the Iga'cIs of 
the diaphragm haA'c anything to do 


Avith the palpability of the spleen and 
liver? 

Dr. AYittenborg. —The diaphragms 
are in normal position in the films. As 
far as the lungs are concerned, this 
is not the acute emphysema of a dif¬ 
fuse asthmatic process, but there are 
rather patchj^ areas, as Ave see in 
peripheral bronchial infection. 

Dr. Damaiix.— Could aa’c liaA'c. the 
preoperative diagnosis and, then, the 
operative findings? 

Dr. Auld. —We believed that the 
child had coarctation of the aorta and 
bronchial asthma. We thought there 
AAms some other congenital anomaly, 
perhaps mitral stenosis, related to p- 
docardial sclerosis. 

Dr. Lester W. JLvrtin. —I might 
say a Avord about the preoperative 
evaluation. 

The first time Ave Avere asked to sec 
this child, Ave refused to consider this 
baby for surgical treatment on the 
grounds that Ave did not think the 
child Avould Avithstand the operation. 
Dr. Gross thought that he did have a 
coarctation, but that other difficulties 
Avere more important than his coarcta¬ 
tion. Finally, it became obvious that 
sonietliing had to be done, since he 
had been in and out of the hospital for 
about 9 months, Avith most of his time 
in the hospital and only a fcAV days 
at home. We Averit ahead AA'ith the 
surgery, AAuth the famil}" realizing full 
Avell that the operative risk Avas at 
least 50 per cent. At surgery, aa'c did 
the usual coarctation procedure. The 
coarcted segment had a pinpoint open¬ 
ing just distal to the attachment of 
the ligamentuih arteriosum. The lat¬ 
ter AA'as completely obliterated. After 
the clamps Avere applied, Ave began 
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the first stitch of the anastomosis and 
the heart stopped beating. Cardiac 
massage and all resuscitative measures 
were of no avail. 

Dr. Priedlich.— How much do you 
liave to collapse the left lung in such 
a procedure? 

Dr. jMartin.— You proceed with the 
operation with a fair amount of aera¬ 
tion of the left lung, collapsing it to 
40 to 50 per cent. During the opera¬ 
tion, if the heart begins to slow down, 
aeration may be increased for a period 
until things are in better shape. Just 
before we started the anastomosis, this 
lung had been collapsed for thirty to 
fortj’’ minutes. 

Dr. Alexandre Cardoso. —This pa¬ 
tient had a number of congenital 
anomalies of the heart. The heart was 
markedly enlarged, bilaterally. The 
myocardium of the right ventricle 
measured 6 mm. in thiclniess, which is 
about twice normal. On the left it 
was 1.2 em. in thickness. The tricus¬ 
pid valve was free of any change, but 
there was a patchy thickening of the 
endocardium of the right atrium, 
which was markedly dilated. The 
pulmonary artery was 6 cm. in cir¬ 
cumference and was dilated. The left 
atrium was also moderately to mark¬ 
edly enlarged with marked thickening 
of the endocardium, wliich was glisten¬ 
ing white. There was a marked thick¬ 
ening and stenosis of the mitral valve, 
which measured 3.6 cm. in circumfer¬ 
ence (Fig. 1). The finger of the pro- 
sector would not pass through its ori¬ 
fice in the intact state. These valves 
were also involved by the thickening 
of the endocardium of the cusps with 
great .shortening of the chordae ten- 
dineae. The endocardial surface. 


throughout the left ventricle, was 
markedly thickened, Avith a gray to 
gray-Avhite discoloration. This appear¬ 
ance was borne out microscopically 
(Pig. 2). The aortic valve was bicus¬ 
pid, witli only partial formation of 
the septa in one of the cusps. This 
cusp contained two coronary ostia. 
The aortic arch Avas hypoplastic, meas¬ 
uring 3.6 cm. in circumference. Tlic 
anastomosis Avas intact, and no leak¬ 
age Avas present. There Avas no evi¬ 
dence of a patent ductus arteriosus. 
The lungs Avere markedly collapsed; 
the left lung occupied approximately 
20 per cent of the pleural cavity and 
the right about 35 per cent. 

The lungs Avere congested, Avith 
areas of bronchopneumonia. There 
Avas some thickening of the basement 
membranes of the bronchioles, as is 
seen in patients AA'ho die Avith asthma. 

Dr. Dammin. —In regard to tiic 
changes in the lungs, Ave Avould have 
to say that, if this patient did have 
bronchial asthma, there Avas no e\'i- 
dence that it Avas active at the time 
that he died. There aa'ci’c very minimal 
changes in the form of basal membrane 
thickening in the bronchi, but there 
AA'as no eosinophilic infiltration and 
actually no microscopic or gro.ss evi¬ 
dence of any prolonged evidence of ob¬ 
structive episodes. We knoAV that re¬ 
current infection Avith exudation can 
lead to almost the same anatomic 
changes by the same mechanism for 
obstructive empliA-sema that bronchial 
asthma can, but we found no such evi¬ 
dence here. Therefore, we Avould say 
that tliis AA’as a recurrent pulmonary' 
infection, possibly' related to a minimal 
degree of myocardial failure and pul- 
monaiy congestion, and that there AS'as 
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no other anatomic evidence here for 
any other lesion of the recurrent pul¬ 
monary infection. 

Tlic endocardial lesion is impor¬ 
tant. Although this can be acquired 
in some degree, here it is probably one 
of the developmental anomalies that 
has a great deal to do until myocardial 
function. Host of these patients, 
when they do succumb, succumb after 
a very short illness—usually of con¬ 
gestive failure, once the lesion makes 
itself apparent. It is interesting to 
note that valvular deformities arc com¬ 
mon with endocardial sclerosis, and 
actually most instances of congenital 
mitral stenosis and insufficiency arc 
associated with endocardial sclerosis. 


so that in this situation one would 
suspect (from the clinical findings 
here) that endocardial sclerosis and a 
mitral deformity would be associated. 
It is interesting, also, that with this 
group of changes there arc rarel 3 ' aii.v 
extracardiac congenital anomalies. 
There arc multiple anomalies within 
the heart and greater vessels but, in 
contradistinction to the septal defects, 
there arc very few (if any) cxtracar- 
diac anomalies associated with these 
deformities of the type seen in this 
case, so that cvcrj’thing of importance 
that was observed at post-mortem ex¬ 
amination was recognized clinicallj" by 
Dr. Friedlich. 
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W HEN one considers the protean 
manifestations of rheumatic fe¬ 
ver, it is not surprising that the lungs 
may be involved by the inflammatory 
process. Yet, when standard textbooks 
or published reports are consulted, 
much controversj^ and skepticism about 
this rheumatic manifestation are en¬ 
countered. Even though rheumatic fe¬ 
ver is considered a childliood disease, 
there is a paucity of information in 
the pediatric litei’ature concerning the 
pulmonary manifestations of rheumatic 
fever. Only 5 references were found 
in exclusive^ pediatric journals.^®’ 

.'•, 0 , G8,09 comprehensive review 

on tlie subject'®*’ was published in 
1928 prior to tiie introduction of tlie 
sulfonamides, antibiotics, and the hor¬ 
mones, ACTH and cortisone. 

Tlie material presented consists of a 
review of the available publications 
about rheumatic pneumonitis. Articles 
are now in press, presenting (1) an 
analysis of the clinical and laboratory 
data on 23 patients with rheumatic 
pneumonitis, of which 21 were ob¬ 
served by one of the authors, and 
(2) a study and review of the patho¬ 
logic findings in 87 fatal cases of 

•Present addres.s, Indianapolis, Ind. 

From the Department of Pediatrics, Wasli- 
inpton University School of Medicine, St. 
Louis Children's Hospital. 


rheumatic fever in children ranging in 
age between 3 and 16 years, who were 
patients at St. Louis Children’s and 
Barnes Hospitals during the period 
1919 through 1954. 

HISTORY 

In the classic review on the subject 
of rheumatic pneumonia, Paul”*’ 
stated that descriptions of pol.yartln’i- 
tis date back to the time of Hippoc¬ 
rates. The valuable and most accept¬ 
able descriptions of the rheumatic syn- 
di'ome date from the early seventeenth 
century. Paul attributed the first use 
of the word rheumatism to a physician 
in Paris, Guillaume Baillou or Ballon- 
ins, Avho lived from 1538 to 1616. The 
word rheumatism had been used pre¬ 
viously in the sense of a weakness or 
indi.sposition, but Ballonius' used it to 
describe a condition with fever and 
pol.varthritis which he thought could 
be differentiated from chronic arthritis 
and gout. Sydenham, in 1676, de¬ 
scribed accuratel.y what we know as 
rheumatic fever and differentiated it 
from gout. He recognized that inter¬ 
nal organs were affected, but said noth¬ 
ing sjiec.ihc about cjirdiae or lung in¬ 
volvement. Bocrhaave®in 1737 relcrred 
to Sydenham’s de.seription as the best 
that he could find. In his description, 
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Bocrliaavc stated that the disease in¬ 
vades “sometimes the brain, lungs and 
bowels.” Storek*"'’ in 1762 recognized 
the wandering nature of tlic malad}’ 
and also recognized that the intcrjml 
organs as well as the joints were in¬ 
volved, He described patients with 
oppression of the chest, cough, and 
other symptoms which suggest cardiac 
or pulmonary disease, Storck also 
wrote about the earliest autopsy ex¬ 
aminations to be found on patients 
with rheumatic fever. He recognized 
pleurisy and compression of the lungs 
without recognizing the cardiac lesions, 
Lettsom®® in 1787 described an autopsj' 
on a child who died of acute rheuma¬ 
tism with pericarditis and pleural 
fluid, without recognizing the associ¬ 
ated cardiac lesions. StolP® in 1788 
wrote of pleural fluid in rheumatism 
and used the term “rheumatic peri¬ 
pneumonia” without giving any path¬ 
ologic descriptions. Later, French 
uTiters gave little mention of his 
works. Chomel'® in 1813 mentioned 
pulmonary involvement with rheuma¬ 
tism, mostly pleurisy, hut was cautious 
not to associate them, and rather 
thought that the arthritis and the 
pleurisy were “separate afflictions.” 
Balfour* in 1816 stated definitely timt 
rheumatism was a generalized disease 
of fibers and membranes throughout 
the body, and that every blood vessel 
had a coat of this membrane domi to 
tlie capillaries. Writing in 1840, Bouil- 
laud" recognized pleurisy as a rheu¬ 
matic manifestation and wrote freely 
about it. Grisollc*® thought pleurisy 
associated with the rheumatic cardiac 
lesion was quite common, biit 3 )ncu- 
monia quite rare. Latham” in 1845 
was clearly of the opinion that pneu¬ 
monia occurred with rheumatism, and 
in a scries of 136 cases of acute rheu¬ 


matism, mentioned 24 with lungs “in- 
flammed”; 18 cases were classed as 
pneumonia on clinical grounds. 
AYundcrlich^'’’ in 1856 reported that 
over 6 per cent of 108 patients ^vith 
rheumatism had pulmonaiy or pleural 
lesions. He discussed many clinical 
varieties of rheumatism. Ormerod^® 
wrote in 1858 that lung involvement 
was a complication of rheumatism, and 
was usuallj’ active in causing death in 
such cases. Seventeen of his 61 pa¬ 
tients had “pneumonia” and 4 of 
these died (no autopsy reported). He 
thought of the lesion as “collapse” 
rather than the “splenization” or 
“congestion” described by others. He 
also stated that pericarditis was a 
necessary accompaniment of rheumatic 
pncixmonin. Therapy was considered 
useless. Vulpian®®^ in 1860 described 
the pulmonary lesion as probably just 
collapse. Lebert®®*in 1860, in the Ger¬ 
man writings, recognized the pneu¬ 
monia, hut thought it was very rare, 
occurring in 1.4 per cent of 140 clini¬ 
cal cases. He wrote of pleurisy with 
accuracy and was impressed that it 
occurred mucli more frequently than 
pneumonia. Puller®® in 1864 reported 
246 cases with clinical findings of 
pneumonia in 19, with a much larger 
mimbcr showing signs of pleurisy or 
bronchitis. He noted some pulmonary 
pathologic ffndings in almost all fatal 
cases of carditis. Of 16 autopsies, 
pneumonia was found in only 2 cases. 
Puller also mentioned a case of peri¬ 
tonitis occurring witli rheumatism. Of 
41 cases, GulB° in 1865 found 6 with 
pulmonary complications, only one of 
which might have been imeumonia. In 
1873 Pye-Smith“® found 7 cases of 
pnenmonia in 400 cases of rlienmatic 
fever, 5 of which proved faial. He 
regarded tlie pneumonia ns an acci¬ 
dental complication of the disease, 
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ratlier than an integral part of it. 
Sturges (quoted bv Garrod^^) in 1876 
attributed the pulmonary involvement 
in I'heumatism to two factors of that 
condition: (1) congestion of the lungs 
due to poor heart action, and (2) the 
fibrinous character of the blood itself 
which gave it a tendencj*^ to form exu¬ 
dates, or consolidation. Besnier" in 
1876 credited Pitcairn (1788) as the 
first to associate the carditis 110111 the 
rheumatism. Besnier thought the pul¬ 
monary “splenization” was an integral 
pai’t of the disease and not a “com¬ 
plication. ’ ’ He thought this manifes¬ 
tation might be due to the cai'diae 
lesion, liowever. Bernheim® in 1877 
discussed rheumatic pneumonia, but 
did not distinguish between congestion 
secondary to cardiac failure and true 
pneumonitis. Peacock’® in 1879 dis¬ 
cussed 394 cases with 6 deaths; in one 
of the latter cases there were “hemor¬ 
rhagic blocks’’ in the lungs. Pneu¬ 
monia was not mentioned in any de¬ 
tail. Southey®® in 1879 presented 51 
patients uith rheumatism, 4 of whom 
had clinical pneumonia. All 4 of these 
recovered within 6 days, none died. 
A bit later, in 1885, Lebreton®^ studied 
the pleural lesions ivith little attention 
to the pneumonia. Longstreth®’ in 
1882 thought that the pulmonary affec¬ 
tion spread from the pericardium. The 
pneumonia he encountered was usually 
mild and associated witii pleuri.sj'. 
He described onl}’’ one autop.sy with 
the finding of pneumonia, in which he 
stressed the fibrinous character of the 
exudate. He thought that pleurisy 
could occur independently of cardiac 
involvement. Lasegue®’ in 1884 is 
credited with the well-known expres¬ 
sion that rheumatic fever “licks the 
joints, the pleura and meninges, but 
bites the heart.’’ Mackenzie®® in 3886 


presented 133 eases and commented on 
the many unanswered questions al)ont 
I’heumatism, many of which remain 
cuiTently unanswered. He eommentcd 
on the cardiac and pericardial findings 
without associated symptoms of ar¬ 
thritis. Cheadle®^ in 1888 discussed an 
outbreak of rheumatic fever and re¬ 
ported 6 patients with pneumonia, and 
one death. The left lung was said to 
be “consolidated.” He stressed the 
importance of examination of tlie back, 
even if it caused discomfort to ex¬ 
tremely ill patients. He also distin¬ 
guished between the pleuris.y of long¬ 
standing heart disease (thought to he 
due to mechanical congestion) and 
that of acute rheumatic fever. Gar- 
rod®* in 1890 reviewed several large 
.series of rheumatic patients and found 
that pneumonia was encountered in 
1.52 to 13.23 per cent. He thought 
that the pulmonary findings could he 
the first event in the rlieumatic dis¬ 
ease. He described the pneumonia as 
not substantially altering the clinical 
course, nor, unless severe, the prog¬ 
nosis. He included a discussion of 
acute pulmonary edema as a different 
entity. In 1899 Px'ibram’® reported 
627 cases of rheumatic fever, 4 with 
pneumonia, an incidence of 0.64 per 
cent. There was one post-mortem ex¬ 
amination. McCrae®® in 1903 renewed 
270 patients with acute rheumatism, 
among whom he found one case of 
clinical lobar pneumonia. Jlosler'’ m 
1910 stressed the generalized nature of 
the affection, using the term “pol.v- 
serositis rheumatica.” He also added 
the meninges and the peritoneum to 
the list of serous membranes affected. 
He did not stre.ss the presence of pneu¬ 
monia. The generalized vascular in¬ 
volvement in the disease was revealed 
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by histologic studies by Klotz*’*-’’ 
in 1912. He stressed the possibility 
o{ aneurysms’on the basis of rheumatic 
iuvolvenieut; he also found almost con¬ 
stant lesioirs in the ascending aorta. 
Poynton,’* writing in 1913, thought 
that tlio etiologie agent was definitely 
established as the Pneximococcus rlicii- 
maticus and discussed it thoroughly. 
He spoke of bronchopneumonia sur¬ 
rounded by collapse; he also mentioned 
the presence of infarcts in the lungs. 
He thought that pulmonary edema was 
extremely rare and occurred only in 
children. Naish'” in 1928 was the first 
to describe the histologic appearance 
of what we think of as rheumatic pneu¬ 
monia. He considered the lesion to bo 
specific, so specific as to suggest a 
specific virus. He stated he could 
find no earlier descriptions. Naish 
thought some of the changes might be 
early Aschoff nodules. He described 
many hemorrhagic alveoli, and used 


the term "India rubber” in describ¬ 
ing the gross appearance of the lungs. 
He thought that pericarditis was not 
a necessary aeeompanimont of the 
pneumonia. 

INCIDENCE 

Accurate data concerning the inci¬ 
dence of pneumonia in rheumatic fever 
are not available. There are many 
reports of the clinical incidence based 
on the physical findings and symp¬ 
toms. On the other band, every victim 
of this manifestation does not die, so 
autops 3 ' figures are not strictly appli¬ 
cable either. 

A summary (Table I) of the earlier 
clinical reports should be adequate to 
point out the nature and order of 
magnitude of the findings. 

In 1885 Howard” reviewed 920 pub¬ 
lished coses ■with the folloiving find¬ 
ings; pleuritis, pneumonia, or bron- 
cliitis Avas recorded in 10.5 per cent of 
recent endocarditis cases; 58.0 per cent 


TAULE I. SOMMAEV OP EARLIER CLINICAL REPORTS 



OA.5E.<; 

1 PLEURISY 1 

% 1 

PNEUMONIA. 1 

% 

1844 Taylot87 

89 

3 

3.4 

3 

3.4 

1856 'WunaerlichiOT 

lOxS 

5 

4.6 

7 

6.5 

1858 OrmeroaTs 

61 

7 

11.5 

17 

27.8 

1860 Lebeitss 

140 

_ 

_ 

12 

1.4 

1884 Fuller!’ 

246 

13 

5.3 

28 

11.4 

1805 Gull*" 

41 

5 

12.5 

1 

2.5 

1873 Pye-Smithso 

400 

18 

4.5 

7 

1.8 

1876 Latliam** 

136 

3 

2.2 

18 

13.2 

1879 PcacockTo 

394 

_ 

_ 

Not mentioned 

1879 Southeyfis 

51 

_ 

_ 

4 

7.8 

1888 Cbeadlei< 

157 

1 

0.6 

1 

0.6 

Three month 

oatbreak: 

26 

1 

3.S 

6 

23.2 

1890 Collective ”31 

655 

13 

2.0 

11 

1.5 

1903 McCraes! 

270 

6 

2.2 

1 

0.4 

1920 Bollys' 

3620 

88 

2.5 

51 

1.4 

1927 Schwartzss 

53 

_ 

_ 

5 

9.5 

1928 Howard^* 

Arthritis 

96 

7 

7.3 

0 

0.0 

Eheumatic cycle 

130 

20 

15.3 

C 

2.7 

1931 Cobumira 

162 

8 

4.9 

11 

6.8 

1933 Howard^ 

489 



9 

1.8 

1945 PlummerTr 

54 

(Slreptoeocval sore throat) 

1 

1.9 

1947 Kantz82 

69 

(Poststreptococcal state) 

3 

4.3 

1947 Sokolowss 

_ 

_ 

_ 

_ 

2.0 

1954 Reiraann** 

Severe rheumatic fever** 

- . 

- 

1.0 
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of iiericarclitis cases; 71.0 per cent of 
endopericai’clitis cases; and 7.0 per 
cent of cases without lieart disease. 

The incidence in pathologic male- 
rial varies considerably depending on 
the rigidity of the criteria used in 
making the diagnosis. ]Man 3 >- series 
were x’eported in Avhieh onlj’’ the gross 
specimens were evaluated (Table II). 

In spite of the inadequacj’’ of avail¬ 
able figures it has been frequenth^ 
mentioned that pneumonia is an im¬ 


portant manifestation of rheumatic 
fever, and an important contributor 
to the death of these patients. Goulcy^" 
•stressed that the pulmonarv involve¬ 
ment Avas as frequent as tlic cardiac 
inA'olvement. Griffith^' said that pul- 
monai'j’^ disease is second onl.v to car¬ 
ditis in importance. It might he 
stressed that pneumonia is not fre- 
quentlj’- seen in a series of patients 
Avith inodcratelj^ severe clinical rheu¬ 
matism, hut that it is very likel.v to he 


Tablk II. Incidekce op Pneomonia in Eepokted Series 


1925 Thayerss 


1928 Paul'5i> 

1929 iIcClenatian'‘2 


1933 Col)urni7b 
19-11 Epstein23 


1940 Griffilli-s 


25 fatal cases of rlicu- 
matic fever 

10 Avith “terminal 
pneumonia’’ 

30 deatlis 

28 fatal cases of rheu¬ 
matic fcA’er 


320 deaths 

14 deaths during first 
attack 

10 deatlis in cases with 
previous attacks; 
died in less than 3 
Aveeks 

11 deaths in cases ivith 
previous attacks; died 
in 3 to 6 Aveeks 

10 deaths in cases Avith 
preA-ious attacks; 
present attack over 0 
Aveeks 

Reported the folloAving 
percentages AA-ithout giv¬ 
ing his criteria for 
diagnosis of pneu¬ 
monia: 


Incidence 40% 

Lungs Avere poorly studied histologically 


10-50% Avith pneumonia 

Pleurisy 64% 

Pericarditis 75% 

Hemorrhagic pneumonia common 
Bronchopneumonia “uncommon’’ 

Infarction in lungs 21.4% 

45 (14.1%) had “hemorrhagic pulmonary 
solidification’’ 

7 had “hyaline membranes’’ 50% 

5 (50%) had pneumonia 


4 (36.3%) had rheumatic pneumonia 

5 (45.5%) had bacterial bronchopnemnonia 

2 (20%) liad “hyaline membrane’’ 

5 (50%) had bacterial bronchopneumonia 


RHEUMA- PNEU- 


Acute ful¬ 
minating 
Polycyclic 
Monocyclic, 
subacute 


2 . 0 % 
11.3% of 
total 


1944 Neubuergeri' 63 post-mortem esami- .S (12.7%) had distinctive microscopic 
nations changes of rheumatic pneumonia 
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found in patients wlio die of acute 
rheumatic fever. 

ETIOLOGY 

As early as the eighteenth century 
it was implied that the whole body 
Avas involved in the rheumatic dis¬ 
ease,® hut this probably merely repre¬ 
sented a statement of opinion in terms 
of the humoral theory of disease and 
did not indicate insight into what we 
now think of as a generalized vascular 
disease. 

In the evolution of the more recent 
concepts of the etiology of rheumatic 
fever it is to bo expected that a 
microbic or viral etiology would be 
suspected. "Without implying that 
any specific organism or process was 
involved, Longstretli" in 1882 was the 
earliest to speak in terms of “spread” 
of the disease. He thought that the 
lung involvement was an “extension of 
inflammation from pericardium to 
lung.” Burnet^® in 1947 called atten¬ 
tion to the fact that ho had stated in 
1905 that “pneumonia may he caused 
by the specific organism of ibcuma- 
tism;” Coombs^®-" stated definitely 
in 1909 that rheumatic fever must be 
a “microbic” disease. Just a few 
years later, in 1913, Poyntou and 
Paine’® produced a largo monograph 
in which they described the discovciy 
and bacterial characteristics of an 
organism, Viplococcvs rlieumaiicus, 
which they were confident was the 
specific ctiologic agent of rheuma¬ 
tism. Hutchisoip® in 1922 also wrote 
tliat the pneumonia was an extension 
to the lungs, and was always associated 
with pericarditis, the implication being 
that an organism of some sort per¬ 
formed tlic extension. 


Schwartz®® wrote of rheumatic fever 
producing a vulnerability to infection 
or reactivation of a latent infection, 
without specifying what sort of organ¬ 
ism might be involved. Naish’® in 
1928 disagreed with the belief in the 
necessity for extension of the disease 
from the pcricardiiini, or even for the 
necessity of concomitant pericarditis 
to occur, He thought that the disease 
was caused by a virus. Enhinowitz®’ 
spoke just of the rheumatic virus in 
192G, two ycai*s earlier than Naish. 
More recently, Geever®’ in 1951 and 
Shopfner®’ in 1952 have mentioned 
the pos.sibiHty of rheumatic pneumonia 
being the result of a vims infection. 
Neither bacterial nor viral studies, 
however, have ever been fruitful in 
establishing a microbic, infective agent 
as having a significant role in rheu¬ 
matic fever or tlie characteristic pneu¬ 
monia sometimes accompanying rheu¬ 
matism. 

Mclnick®® wrote that the patliologic 
findings had some resemblance to al¬ 
lergic granulomas. Eich®® also thought 
that tlic pathologic findings were 
(|uite similar to those of sulfonamide 
nnapliylnctic pneumonia. Cook’® 
thought that perhaps some nervous 
control of the lungs was altered by 
the frequently associated pericarditis. 

Currently there arc diverse opinions 
roncorning the etiology of rheumatic 
pneumonia. The most likely were 
mentioned by Seldin®®: 

1. The pneumonia is a part of the 
rheumatic process. 

2. The pneumonia is secondary to the 
cardiac lesion or cardiac failure. 

3. Tntorcurront infection is the basis 
for the pneumonia. 

4. .The syndrome is a combination of 
No. 1 and No. 2. 
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As early as 1816 Balfour" wrote that 
rheumatic fever was an affection of the 
muscular fiber or of “cellular mem¬ 
brane’’ which coats all the blood vessels 
of the body, even the “minutest capil¬ 
lary.’’ Eolly®" in 1920 wrote of the 
disease as a disease of the serous mem¬ 
branes. He thought it could not be 
comsidered as a “complication” but 
was an integral part of the rheumatic 
disease. Pappenheimer^'* in 1927 em¬ 
phasized the presence of specific rheu¬ 
matic lesions in peripheral blood vessels 
Avhieh he thought were as characteristic 
as the Aschoff nodule in the heart 
muscle. Gouley®^^ in 1937 Avrote that 
the lungs Avere probably as commonly 
inAmlved in the rheumatic process as 
the heart. He mentioned sei^eral x’ea- 
sons, hoAvever, Avhy the cardiac lesion 
might be deleterious to lung function 
on a mechanical basis. Epstein-^ in 
1941 thought that many of the patho¬ 
logic findings in rheumatic lungs 
Avere attributable to capillai’y vascular 
damage. 

Because of the msual intimate con¬ 
currence of pneumonitis AA-ith carditis, 
many AAwiters have stressed that the 
pulmonary findings, mostly clinical, arc 
secondarj’ to cardiac functional im¬ 
pairment. Besnier^ reported in 1876 
that the pneumonia probably Avas not 
a true pneumonia, but pulmonary en¬ 
gorgement or “splenization,” second¬ 
ary to the heart lesion. Garrod^' in 
1890 studied 1,066 cases of “acute 
pneumonia” and found cardiac A-ahmr 
lesions in only 10. He thought this 
Avas CA'idence that the pneumonia of 
rheumatism had little connection Avith 
the cardiac inA’ol\-ement of that disea.se. 
Although Coombs-'’'* in 1924 listed 
collapse as a separate phenomenon 
from pneumonia, he pointed out that 
many cardiac disturbances could pro¬ 


duce the physical signs of pulmonary 
disease. The frequent finding of left 
loAA'er lobe collapse he attributed to 
either: (1) pressure from the enlarged 
heart on the lung, (2) immobility of 
the diaphragm produced by a refle.x 
from the inflamed pericardium, or (3) 
atelectasis due to pressure on bronchial 
structures. He Avas careful to Avarn 
about the danger of confusing atelec¬ 
tasis Avith true pneumonic consolida¬ 
tion. Findlay-^ in 1930 presented 25 
clinical cases of rheumatic fever AA-ith 
pulmonary complications. He Avas eon- 
A'inced that all cases had associated 
carditis, and that the pneumonia Avhicli 
he occasionally encountered Avas a 
“complication,” either bacterial lobar 
pneumonia or terminal hypostatic bron¬ 
chopneumonia. Interestingly enough 
he characterized the pleural fluid 
as a “transudate,” in disagreement 
Avith most descriptions of this fluid. 
Goulej*^^®" in 1937 atti’ibuted the basal 
pulmonary collapse to scA’eral associa¬ 
ted difficulties seen in the patient AA'itli 
acute rheumatism, i.e., pleural effusion, 
pericardial fluid, diaphragmatic pa¬ 
ralysis, supine position in bed, and/or 
cardiomegaly. 

As far as the concept of the pneu¬ 
monia as a bacterial infection is con¬ 
cerned, there is no clinical, cultural, or 
pathologic evidence to .supjiort such an 
etiology if one confines himself to the 
characteristic picture of rheumatic 
pneumonia. Surely some patients A\'itb 
terminal rheumatic fcA-er must have 
bacterial pneumonia; patients with 
pulmonary edema are ])rone to have 
.secondary bacterial infections. Paul"' 
and Gouley,''”"* lioAA-evei", both stress 
the fact that a bacterial pneumonia is 
distinctlj' uncommon in autopsA*' e.x- 
amination of patients aa’Iio die of acute 
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rheumatic fever, even before the use 
of antibiotics. 

IMost patliologists who liavc written 
on rlieumatic fever or rheumatic pneu¬ 
monia seem to lean to the theory that 
all the manifestations of rheumatic 
fever are a reflection of a vascular 
reaction of some unknoum tjT)C, prob¬ 
ably hypersensitivity, and probably 
related in some way to liemolytic 
streptococcus infection. Keefer*® and 
more recently Rantz®- in 1947 have 
written of the protean clinical findings 
Avhich they term the poststreptococ¬ 
cal state.” Currently we must await 
more specific information about the 
complicated serologic and cellular 
mechanisms which produce the full¬ 
blown, catastrophic, explosive rheu¬ 
matic sjmdromc at times, and the limi¬ 
ted, migratory, protean “poststrep¬ 
tococcal” syndrome at other times. 

CLINICAL FEATURES 

It is impossible to define a clinical 
syndrome which would he specific for 
rheumatic pneumonia. The circum¬ 
stances which would call the clinician’s 
attention to such a possibility would be 
pulmonary complications in a child 
with kno^Mi rheumatic fever presenting 
with carditis, arthritis, chorea, or some 
other definite rheumatic manifestation. 
Seldin®® stated that carditis must al¬ 
ways accompany rheumatic pneumonia. 
Some observers, however, have found 
pneumonic involvement characteristic 
of rheumatic fevei*, hut without evi¬ 
dence of other elements of the rheu¬ 
matic syndrome. 

Descriptions of the disease often 
.stress the paucity of signs and sjTnp- 
toms compared with the pathologic 
or roentgen-ray changes found. 
AVriting in 1S8S, Cheadle** di.scussed 


6 cases of pneumonia associated with 
rheumatic fever. In 5 of the G there 
was “no cough, no rusty sputum, noth¬ 
ing but the rise of temperature and 
quickened rc.spiration. ” He warned 
the clinician, “whenever pericarditis 
arises in the course of rheumatic fever, 
or whenever an unexplained rise of 
temperature, or persistence of high 
temperature occurs, make a careful 
examination of the physical condition 
of the chest, behind as well an in 
front.” Garrod” also warned that the 
back should be examined in the patient 
with 'rapid rise in temperature, often 
transitoiy, without cough or sputum. 
Rabinowitz®* counseled that examina¬ 
tion of the back should not be neglected 
In acute rheumatic fever. 

The majority opinion is that it is 
necessary to have diagnosed rheumatic 
fever in the acute stage before one can 
safely diagnose rheumatic pneumonia. 
Several authors liave stated, howcvei*, 
that pulmonary alterations by the 
rheumatic process can occur as isolated 
manifestations in rheumatism. Gou- 
lgy33a stated that the “involvement of 
the lung to some degree in rheumatic 
fever is as common as that of the 
heart.” He thought that the pulmo¬ 
nary changes were not a complication, 
but rather an integral part of the 
rheumatic process, which miglit precede 
or occur without arthritis. Goyena’* 
reported his experience of finding lung 
manifestations preceding rheumatic 
arthritis and endocarditis. Lccs“" 
reported 2 cases of pulmonary consoU- 
dation occurring with acute polyarth¬ 
ritis, but without cardiac involvement 
by clinical and electrocardiographic 
evaluation. One of the 2 patients later 
appeared with mitral valvar disca.se, 
however. Rabinowitz®‘ thought of 
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rheumatic pneumonia as a special 
pncumonopatliy usually occurring Avith 
pancarditis, but occasionally occurring 
in tlic absence of arthritis or carditis. 
Rant/®' reported 3 eases of pneumonia 
occurring in the “poststreptococcal 
state.’’ One patient Avas AAuthout 
arthritis, one had only pain in the 
chest, and tlie third had no phj'^sieal 
signs at all, but AA-as found to haA-e 
patches of infiltration in the roentgeno¬ 
gram of the chest. Van 'Wijk”” re¬ 
ported 3 cases; in the only surviA'or 
the onset of the illness aa’rs Avith pul¬ 
monary symptoms. Thus it appears 
that it is not alAAmj's necessarj’’ to liaA’c 
a classic rheumatic sjuidrome Avith 
carditis before inA'olvement of the lungs 
Avith pneumonia. 

Once the lungs haAm been inAmlved 
by the pneumonic process the clinical 
features are so Amriable and descrip¬ 
tions so at odds that one can only men¬ 
tion some of the features AAdiich 
preAuous AA'riters liaA'c stressed. It 
AA'ould be useful to the clinician to 
knoAA" in AA'hich type of case pneumonia 
AA'oidd be most likely to occur. 

Griffith and associates®® are the only 
AA-ritere A\dio made a sj’^stematic attempt 
to analj’^ze the type of rheumatic feA-er 
AA’hich is likely to be associated Avith 
pulmonary iinmlvement. They found 
that pneumonia AA'as encountered (their 
criteria for diagnosis AAmre not giA-en) 
in 53.1 per cent of cases of “acute 
fulminating rheumatic feA’er,” in 27.4 
per cent of “polycyclic” rheumatic 
cases and in only 2.0 per cent of “mono- 
cylic, subacute” cases. Their OA’cr-all 
incidence Avas 11.3 per cent, a Avidelj' 
quoted figure. ElscAvhere in the litera¬ 
ture there is little or no mention of the 
tj’pe of case Avhere the suspicion of 
rheumatic pneumonia must be in¬ 


creased. Reimann®' stated that it 
occurred in a .small proportion (1 per 
cent) of “.severe rheumatic fcA’cr” 
patients. 

There is mentioned a peculiar dis¬ 
proportion betAveen the change in the 
clinical condition of the rheumatic pa¬ 
tient AAdio has developed pneumonia 
and the physical findings Avhich might 
be encountered. Often a thorough c.\- 
amination of the chest by routine 
physical diagnostic techniques reveals 
nothing to explain the sudden change 
in the temperature, respiratory rate, 
and cough. 

Cough is a frequently mentioned 
sjunptom. U.sually it is hacking in 
nature and Avithout production of 
sputum.®® A small number of Avritens 
have minimized the cough. Reich®® 
stated that cough and sputum avci'o 
not prominent. Coburn®'® thought of 
the pneumonia as a solidification 
“AATithout cough or sputum.” In fact, 
he minimized the clinical changes Avith 
the description that the pneumonia 
Avas a “migratory, pulmonary solidifi¬ 
cation AA'hich appeared during severe 
acute carditis, not resembling pneu¬ 
monia of knoAA'n bacterial origin, not 
accompanied by cough or sputum m 
most instances, not associated Avith 
heart failure or atelectasis due to 
compression. ’ ’ 

The absence of sputum, even Avhero 
cough is present, is universally agreed 
upon. If a small amount of sputum 
is produced, it may be blood streaked 
or rusty.®® 

Tachypnea is probably the most 
common and most characteristic indi¬ 
cation that a pneumonic proce.ss is 
occurring in a patient AA'ith rheumatic 
fever. The tachypnea may be accom¬ 
panied by profound distress (dy.spnea) 
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if the process is fulminating {incl over¬ 
whelming,®'^ or it may be present -with¬ 
out disturbing the patient’s comfort at 
all. 

So filled with inconsistency arc the 
descriptions that Coburn^’" thought 
there was no effect on the respiratory 
rate; Howard^^ thought there was a 
“slight elevation in respiratory rate.” 
Conversely, tVilson”® classed the in¬ 
creased respiratory rate with the fever 
and cough as important clinical 
changes when pneumonia occurred. 
Cheadlc'^ said there may be “no cough, 
no rusty sputum, nothing but the rise 
in temperature and quickened respira¬ 
tions” to signal the pneumonia. 

Other observers were impressed with 
the dyspneic r'ospirations. Fuller,*** 
writing in 3864, characterized the 
disease as “attacking sometimes one, 
sometimes another part of the pulmo¬ 
nary structui'c, sometimes invading all 
parts simultaneously, producing dysp¬ 
nea, suffocation and death.” On the 
otlior hand, Hadfield“ stated that 
usually dyspnea was aliscnt, or was 
seen only in the presence of congestive 
heart failure. In 1950 Lu.stock” wrote 
of the septic fever, hemoptysis, dj'sp- 
iiea, and orthopnea which were out of 
proportion to the pliysical findings and 
which did not occur with congc.stivc 
failure, did not respond to digitalis or 
mercurial diuretics, and were not the 
result of overdosage of salicylates. 

The occurrence of pleuritic pain as a 
s\Tnptom is in some question also. 
Garrod*^ stated that pleurisy is the 
“earliest even in the rheumatic series.” 
One must ho careful in evaluating 
pleuritic ]>ain hoeansc many rheumatic 
manifc-stations could produce such pain 
without the y)rcsonce of pneumonia, 
i.c.. pericarditis, plcuritis, or pulmo¬ 
nary infarction. Goulcy”® tliought 


that pleural pain was rare. Long- 
strctli®* thought pleurisy was more 
common than pneumonia. In 1882 he 
said, “the gravity of the condition 
[pneumonia] was of slight character 
and usually associated with pleurisy.” 
Myers®® found pulmonary involvement 
ill addition to the pleurisy in 5 of 33 
cases of rheumatic pleurisy. He stated 
that the dyspnea and orthopnea Avcrc 
out of proportion to the physical find¬ 
ings. Seldin®® stressed pleuritic pain 
ns a differential point favoring rlicu- 
inatic or hacterial pneumonia as op¬ 
posed to piilmonaiy edema. 

Although a classic symptom of 
bacterial pneumonia, chill is rarely or 
never found in rheumatic pneu¬ 
monia.®** 

In cases of acute rheumatic fever 
with generalized involvement one must 
be aware of the unusual complications 
of peritonitis*®- on a rheumatic 
basis, or even cerebral involvement.'®* 

The physical examination is often of 
little more aid than the enumeration of 
the symptoms of the patient. Pe- 
seviptions arc filled with such terms as 
shifting, evanescent, migratory, tran¬ 
sient, insidious, fleeting. Neubuerger” 
in a review in 3944 wrote of the disease 
as a suddenly oocurring one with fever, 
cough, bloody .sputum, and elevation 
of white cell count, and severe dyspnea. 
Ormcrod*® in 1858 wrote that the 
general condition of tlic patient grew 
woi'se, and ho thought that signs of 
pericarditi-s accomiiauied the pulmo¬ 
nary signs. Fever of greater severity 
than is usually seen in the patient with 
acute rheumatism is widely described.®® 
Goule.v®®“ and others stressed tlic 
suddenness of the increase in tempera¬ 
ture. Naish,*® however, minimized the 
prevalence of change in temperature. 
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Tlie pulse rate probably depends 
more on the underlying cardiae disease 
than on tlie pneumonic process. Co- 
burn’'“ stated that the pulse is little 
altered by the rheumatic pneumonia. 

The majority of descriptions of the 
clinical findings mentioned the fleeting 
nature of the pneumonic involvement. 
Caffey” said the roentgen-ray shadows 
are “fleeting and migratory.” Co¬ 
burn”-'' termed the pneumonia 
“flighty” and thought that it usually 
“disappears completely before death.” 
Epstein^^ stated there is “rapid dis¬ 
appearance of symptoms within a few 
days” with a migratory and fleeting 
character to the consolidation. In 1890 
Garrod®^ stated the pneumonia was 
“transient.” Others^^^- 
SI, 83, 84,105, 131 specificaUy commented 
on the transient, migratory nature 
of the pulmonary involvement, Lees®* 
did differentiate a more severe, more 
extensive consolidation of the lower 
lobes which may last for weeks or 
months. Mebiick®® concisely summar¬ 
ized the usual description as “migra¬ 
tory, areas of consolidation in the lung 
fields which appear suddenly, last a 
variable length of time, disappear as 
quickly and unexpectedly as they ap¬ 
pear, and produce no change in the 
clinical picture and no variation in the 
pulse or respiratory rate.” 

Whether the physical findings in the 
chest indicate congestion or solidifica¬ 
tion or other pathologic conditions 
is open to variable opinions. Coburn^'-’' 
characterized the pulmonary features 
of rheumatic fever as solidification. 
Gouley^®"’ -■* indicated that the physi¬ 
cal findings were tho.se of consolidation, 
but that the roentgenogram interpreta¬ 
tion was frequently that of “pulmo¬ 
nary conge.stion.” Lustock,''® in a 


discussion of clinical and ])athologic 
correlation, stressed the difficulty of 
clinical diagnosis, but referred to pul¬ 
monary consolidation. 

The distribution of the lesions as 
determined clincally is commented on 
by a number of writers. Bamberger' 
in 1857 described a patch of dulhK'.ss 
on the left posterior chest at the angle 
of the scapula which spread over the 
left base in cases of pericarditis, 
pleuritis, and collapse. No mention of 
pneumonia was made, but later writers 
mentioned Bamberger’s sign in con¬ 
nection with pneumonitis of the left 
lower lobe. Longstreth®' in 1882 said 
that the left side was more frequently 
involved than the right, but offered no 
explanation for this. Naish'” men¬ 
tioned Bamberger’s sign only to 
contradict the impression that the left 
was more vnilnerable. He -warned 
against stressing one-sideness. His 
conclusions were supported by autopsy 
findings. Griffith®' described .small 
areas of dullness with decreased breath 
sounds which might occur anywhere 
in the lungs. Lees®” in 1952 discussed 
the rheumatic lung as following two 
courses. One was an extensive con¬ 
solidation usuallj’- in the lower lobes 
and lasting weeks to months; the other 
was focal, multilobular, evanescent, 
migratory in nature; and either might 
produce death. Goulej'®®" stressed 
basilar collapse, probably more fre¬ 
quently seen on the left. This collapse 
Avas attributed to inflammation ivith 
loss of elasticity, air absorption, and 
contracture, caused by interstitial 
pneumonitis. Other manife-stations of 
the diffuse rheumatic condition which 
could lead to basilar collapse are effu¬ 
sion, pericardial fluid, cai'diomcgaly, 
collapse secondary to bed rest, and/or 
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poor diaphragmatic movement on the 
pleuritic side. All such factors must 
be considered in the rheumatic patient 
with abnormal pulmonary findings. 
Earlier Gouley^* had described 9 fatal 
cases with consolidation in 8, without 
the demonstration of preference for* 
any particular lobe. 

The signs and symptoms of cardiac 
decompensation arc similar to those 
generally ascribed to pneumonia in 
rheumatic fever. Coburn'^* slated 
that the pneumonia was found in the 
absence of heart failure or atelectasis. 
Garrod®’ in 1890 mentioned the left¬ 
sided occurrence of pneumonia or 
compression,” but discussed acute 
pulmonary edema as found in heart 
failure as a separate entity. Goulcy*** 
thought that usually heart failure was 
absent Fraser®^ stated that the signs 
and symptoms are usually attributed 
to other diseases than rheumatic 
pneumonia, such as cardiac failure, 
pletiral effusion, paralysis of the dia¬ 
phragm, or pressure on the lung by 
heart or fluid. On the other hand, 
Seldin®° thought that cardiac failure 
was present to some degree in all pa¬ 
tients with rheumatic pneumonia. 

As in all cases of rheumatic fever, 
the involvement of the heart is to be 
feared. Pneumonic involvement may 
occur vnth or ■without cardiac involve¬ 
ment, but, without the heart changes, 
a clinical diagnosis is very W'cak. 
Rahinowitz®' stated that the pneu¬ 
monitis usually occurs with pancarditis, 
but coiild be independent of arthritis 
or carditis. Howard^® stated in 1885 
that about 7 per cent of patients had 
pulmonary affections ^vithout cardiac 
disease. He described the evanescent 
and obscure findings in rheumatic 
pneumonia, but he pointed out that in 
rave instances the pneumonia definitely 


alternated udtli arthritis in the rheu¬ 
matic patient. Jensen^’ reported a case 
of rheumatic pneumonia without 
carditis. 

Cyanosis is rarely mentioned as a 
dependable indication of the pneu¬ 
monic process. Seldin®° is alone in stat¬ 
ing that cyanosis is constantly present, 
along -with dyspnea and orthopnea. 

Pulmonary complications of rheuma¬ 
tic fever wdiich might be confiised with 
pneumonia and which should he 
searched for in the patient with acute 
rheumatism are numerous. Coombs*®*’ 
discussed pleurisy, basal collapse, acute 
pulmonary edema, as %vell as pneumo¬ 
nia. Findlay^^ studied the conditions 
which occur with rheumatic pericardi¬ 
tis and listed several cases of pleural 
effusion, lobar pneumonia, and passive 
congestion, but did not believe in the 
entity of a true rheumatic pneumonia. 
He stated that pulmonary complica¬ 
tions do not occur without carditis, 
but it must be noted that bis approach 
was to study carditis rather than other 
conditions of the thoracic \dscera. 
Rabinowitz®' thought of pneiimonia as 
a separate entity but listed many pos- 
siblc manifestations of pulmonary 
disease to be aware of in severe rheu¬ 
matism: fibrinous pleurisy, pleurisy 
with effusion, atelectasis with or with¬ 
out effusion, hydrothorax secondary to 
cardiac failure, acute pulmonary 
edema, chronic passive congestion, 
hemorrhagic static infarction of the 
lung, or embolic infarction of the lung. 

AVidaP®* made a unique suggestion 
that it was possible for the rheumatic 
process to involve the veins of the 
lower extremities and lead to emboliza- 
lion to the lungs. 

Gouley”*-*’ was of the belief that 
the long-term result of piilmonary in¬ 
volvement with pneumonia was the 



GIO 


THK JOURNAL OF PEDIATRICS 


etiologic factor in pulmonary fibrosis 
and right heart strain seen in the older 
rlieumatic patient. Moselicowitz,®® 
however, did not mention rheumatic 
pneumonia or fibrosis secondary to 
rheumatic involvement of the lung as a 
cause of pulmonary hypertension, hut 
he wrote this several years before 
Gouley advanced his concept. 

DIFFERENTTAI. DIAGNOSIS 

In the foregoing section, several 
complications of the rheumatic state 
which might lead to pulmonary mani- 
fe.stations are mentioned. These condi¬ 
tions must he considered in acute 
rheumatism with abnormal findings in 
the pulmonary structures. There arc 
several diseases, however, which arc 
quite distinct from rheumatic fever, hut 
which could he confused with rheu¬ 
matic pneumonia, or, conversely, may 
he rheumatic pneumonia hut arc 
diagnosed as another disease. 


probably had the most complete li.st of 
conditions which must he considered 
Avhen one is confronted with a patient 
with acute polyarthritis and pulmonary 
manifestatioms. His list included: (1) 
bronchial carcinoma, (2) pulmonary 
tuberculosis, (3) bacterial pneumonia, 
(4) bronchiectasis, (5) viral and 
rickettsial diseases, (6) coccidioidomy¬ 
cosis, (7) subphrenic abscess, (8) 
asthma, (9) angioneurotic edema, (10) 
periarteritis (polyarteritis) nodosa, 
(11) Liiffler’s pneumonia. 

Seldin®® presented a chart to show 
the differential between the two most 
frequent diseases resembling rheumatic 
pneumonia. 

Kneeland and Smetana"'’ in 1940 
reported 52 cases of bronchopneumonia 
of unusual character and unknown 
etiology. There were cases with other 
manifestations .such as migratory poly¬ 
arthritis, skin rashes, hematuria, 
fibrinous pericarditis, and encephalitis, 


UlFFEUENTIAL DIAGNOSIS BETWEEN ACUTB PULMONARY EDEMA, BuEUMATIC PNEUMONIA, ANR 

Bacteutal Pneumonia* 


SYJtPTOMS 

ACUTE PULMON'ARV 

EDEMA 

RHEUMATIC 
PNEUMONIA ! 

BAOTERIAI- 

PNEUMONIA 

Active carditis 

Not necessary 

Always 

Rare 

Pever 

Plus or minus 

High 

High 

Pleurisy 

Absent 

Frequent 

Frequent 

Dy.spnea 

Profound 

Profound 

Depends on pulnioiian 
sif^ns 

Sputum 

Pink, frothy 

JIarked 

Mucoid, blood streaked Purulent 

Phy.sical sipns 

Few 

Afoderatc to marlu’d 

Distribution 

Nonsegmental 

Nonscgmental 

Segmental, lobar 

Lobe.s 

Multiple, bilateral 

Multiple, bilateral 

Rarely more tliaii Z to 

Type 

Soft, hazy, patchy 

Soft, hazy, patchy, 
linear, reticular 

Dense, homogeneous 

Pathogens in sputum None 

Usually none 

Present 


•From Seldln, Kaplan, and Buntinf?.^ 


Caffey” wrote that rheumatic pneu¬ 
monia .should be ehielly distinguished 
from cardiac failure and bacterial 
pneumonia. Griffith'’’’ stre.sscd the 
confusion , with other pneu- 

I ias. eif lial or viral. Lec.s"® 


any of which might have been ca.ses of 
rheumatic fever of a bizarre character. 
Only one such patient died and the 
de.scriptions of the organs were entire]} 
commensurate with a diagnosis of 
rheumatic pneumonia. 
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Atypical virus pnoumonia is another 
disease wliich might he confused ■with, 
or diagnosed instead of, rheumatic 
pneumonia. Anderson' stated that the 
microscopic picture of rheumatic pneu¬ 
monia resembles virus pneumonia. 
Finkelstein and Klainer"'^® reported 3 
cases of vinus pneumonia "with peri¬ 
carditis and all patients recovered. 
Tliey attributed the pericarditis to 
the virus of pneumonia. They men¬ 
tioned the possibility of rheumatic 
pneumonia but hesitated to diagnose 
that disease because their cases were 
mild, the pneumonia persisted (they 
thought of rheumatic pneumonia as 
transient), no murmurs were heard, 
and the electrocardiograms were not 
typical of rheumatic fever. None of 
these reasons is valid for excluding 
rheumatic pneumonia. Jensen^' be¬ 
lieved that many cases of atypical vi¬ 
rus pneumonia wore really cases of 
missed rheumatic pneumonia. He re¬ 
ported a case witli hemorrhagic nephri¬ 
tis, arthritis, pneumonitis, without car¬ 
diac involvement. Ho stressed the ac¬ 
companying rheumatic manifestations 
in rlieumatic pneumonia and the value 
of the antistreptolysin titer in that dis¬ 
ease, and that the cold agglutinins 
should be elevated in virus pneumonia. 
McKinlay®' reported 2 cases (with one 
death) of atypical pneumonia with 
rheumatic endocarditis. He discussed 
the possibility that this might have 
])een rlieumatic pnciuuonia, but did 
not believe the process was a specific 
one. 

Pulmonary congestion from chronic 
vahuilar disease is easily confused with 
other pulmonary manifestations, and 
must be considered serioasly in the 
older rheumatic patient. Anderson' 
niontioned the possibility of confusion 
between rheumatic pneumonia and the 


congestion secondary to mitral disease. 

Clark and Kaplan'*”' doscrilicd tlie 
changes in tissues associated with sc¬ 
rum disease in man. The diffuse 
arteritis of that condition leads to many 
manifestations which might cause con¬ 
fusion with rheumatic pneumonia, e.g., 
arthritis, fever, pneumonitis, sldn 
rashes. 

Vascular allergy in the pathogenesis 
of asthma was discussed by Harkavy,^- 
wlio reported 8 cases of asthma until 
migratoiy inflammatoiy, interstitial 
lesions of the lungs. In 6 there -svere 
pleural effusions; in 3, pericardial in¬ 
volvement also. The electrocardio¬ 
gram was abnonnal in G of the 8. 
Such cases could easily be confused 
with cases of rheumatic pneumonia. 
Cole and Korns'* reported a case which 
presented many manifestations of 
angioneurotic edema. Tliere was no 
autopsy, but rheumatic fever, Loffier’s 
pneumonia, and polyarteritis nodosa 
were not ruled out in this bizarre case. 
At various times the patient had edema 
of the hands, forearms, feet, and face; 
dyspnea; tachypnea; pulmonary ede¬ 
ma ; pulmonary infiltration; fever; 
headache; lymphadeiiopathy; and 
vague skin rashes hut no joint sjnnp- 
toms. There was an eosinophilia of 50 
to 80 per cent. Vaughan and Hawke'*'’'' 
reported upon a man with angioneu¬ 
rotic edema who suffered from repeated 
and extremely varied symptoms 
attributed to allergy. Among these 
symptoms were moningismiis, lieadachc, 
hydrartlirosis, sjnnploms of appendi¬ 
citis, sinusitis, pulmonary edema, and 
pulmonary infiltration resembling mili¬ 
ary tuberculosis which cleared after 
an Adrenalin injection. 

Elkeles®- rejiortcd a case with chang¬ 
ing roentgon-ray manifestations in the 
lungs, fever, arthritis, eosinophilia, and 
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neurologic changes. Clinicallj’' the 
author did not rule out rheumatic 
fever, Loffler’s pneumonia, or angio¬ 
neurotic edema. At autopsy, liowever, 
the patient was found to have poly¬ 
arteritis nodosa. Friedberg and 
Gross"® reported 8 cases of polyarteritis 
nodosa in 4 of which there was evidence 
of rheumatic heart disease by the 
presence of Aschoff nodules in the 
myocardium. They suggested that 
rheumatic fever might be a cause of 
polyarteritis nodosa. Pneumonia was 
not discussed. It might be more rea¬ 
sonable to say that rheumatic fever 
probably resembles polyarteritis clini¬ 
cally and pathologically. WeiF®® 
reported a case with asthma, skin rash, 
cardiac disease, renal disease and 
eosinophilia as a case of polyarteritis 
nodosa. The descriptions of the roent¬ 
gen-ray findings resembled those re¬ 
ported in rheumatic pneumonia: “The 
hilar shadows are increased in ^^^dth 
with marked increase in the lung 
markings, particularly in the hilar re¬ 
gions and lower lung fields. ’ ’ 

Woodland®®® reported a case of a 16- 
year-old boy with rheumatism, pulmo- 
naiy opacity, increased sedimentation 
rate, pericardial friction rub, tic-tac 
cardiac action, pleural rub and effusion, 
which, after six negative examinations 
for acid-fast organisms, was finally 
diagnosed as tuberculous rheumatism. 
In general tuberculosis should not be 
confused with rheumatic pneumonia. 
Neubuerger and associates®® cited one 
proved case of rheumatic pneumonia 
which had the distinctive roentgen 
picture of miliary tuberculosis. 

LABORATORY AND ROENTCE.NOGRAJI 

Other than the laboratory findings of 
acute rheumatic fever, rheumatic 
pneumonia presents no special labora¬ 


tory features. As in acute rheumatic 
arthritis, carditis, etc., one might c.x- 
peet to find an elevation in the total 
Avhite-cell count, vnth a preponderance 
of poljTnorphonuclear cells. There is 
often an anemia of mild degree, the 
cause of Avhich is not understood. 
Platelets and other cellular elements 
are normal. The erythrocyte sedimen¬ 
tation rate is almost always elevated. 
If more complicated procedures are 
available, it may be found that the 
antistreptolysin, and the antihyalu- 
ronidase titers are elevated, just as in 
the simpler cases of acute rheumatic 
fever. 

Changes in the cellular elements of 
the urine maj' be encountered, red 
blood cells being present in the sedi¬ 
ment, and there may be proteinuria. 
These urinary changes probably reflect 
the generalized vascular invob'ement in 
severe rheumatism. The urinary 
changes are found more frequently in 
severe cases tvith pericarditis, pneu¬ 
monia, myocarditis, than in the less 
severe cases of acute rheumatism. 

The electrocardiogram may be abnor¬ 
mal, just as in other rheumatic pa¬ 
tients. Lustock,®® in reporting 12 
necropsy-proved cases of rheumatic 
pneumonia, stated that the ECG evi¬ 
dence of progression was invariably 
present. 

In recent decades, since the virus 
or bacterial etiologj’- of rheumatic fever 
is no longer widely held, all authors 
agree that there are no consistent 
bacteriologic findings in rheumatic 
pneumonia. Neubuerger®* studied 8 
distinctive cases at autop.sy with nega¬ 
tive bacteriologic studies of the lungs. 
Bacteriologic studies have been at¬ 
tempted and reported i-epcatedly by 
many authons,®-®-®=’" ®®'all with 
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nogativo rcsiilts. Studies of the pleural 
fluid for organisms directly or on 
culture have been negative.'"* 

Sal)razos (according to Paul''*'’) did 
cell counts of the pleural fluid of pa¬ 
tients with acute rheumatism without 
arri\ing at any definite conclusions. 
He reported finding endothelial cells 
with polymorphonuclear cells during 
the acute disease. 

Perhaps the most helpful clinical 
examination is the roentgenogram of 
the cliest. Cnffcy“ characterized the 
chest roentgenogram as “fleeting and 
migratory” and said that many lobes 
may b o simultaneously involved. 
Gouley^^’* warned that often the 
roentgenograms were interpreted as 
“passive congestion. ’ ^ Griffith''® 
pointed out the patchy, shifting nature 
and mentioned the rescml)lancc to pul¬ 
monary infarction. Pleurisy may also 
be seen. Levy®'’ stressed the fleeting 
character. Lustock®® described many 
roontgenographic findings in eases 
coming to autopsy: consolidation, hilar 
engorgement, edema, porihronchial 
nodules. He pointed out, as have 
other's, that the roentgen-ray findings 
did not parallel the clinical course or 
findings. Neiibuerger,*^ on the other 
hand, minimized the value of the 
roentgen ray. He found only one case 
in 8 that had roentgenograms of diag¬ 
nostic value. One of his patients had 
chest films wliich resembled those in 
miliary tuberculosis. Rantz/* described 
3 cases of “poststreptococcal” pneu¬ 
monia diagnosed by roentgen ray. In 
one of these cases the roentgenogram 
was normal on the day that chest sjmip- 
tonis Avere prominent; the roeutgon-ray 
changes in the lungs appeared later. 
Rcimann®^ mentioned the patchy, 
transient, shifting nature of the 
roentgen-ray findings, as well as the 


possibility of lobar consolidation, 
atelectasis, and pleural fluid. 

Schwcdel®" gave a complete discus¬ 
sion of the roentgen-ray findings in 
rheumatic fever. These include: pul¬ 
monary congestion, cither vascular or 
intei'stitial; pleural effusion; infarc¬ 
tion; acute pulmonary edema; chronic 
pulmonary edema; pneumonia; fibro¬ 
sis; and pleural thickening. Seldin"" 
and SchwedeP" both stressed the 
“butterfly’^ distribution of the infil¬ 
tration about the hilar regions with a 
peripheral clear zone. ^Y’eir^"^ de¬ 
scribed similar findings in polyarteritis 
nodosa. Woodland*'’'* described roont- 
gen-ray findings in the lungs resem¬ 
bling infarction, later going on to pleu¬ 
ral effusion and lobar consolidation in a 
case of tuberculous rheumatism. 

PROGNOSIS 

The prognosis of the patient who de¬ 
velops rheumatic pneumonia is difficult 
to determine. As in other diseases, one 
may predict on the basis of the findings 
in the individual case, eomplomcnted 
by what is known of the over-all ex¬ 
perience in a large number of clinical 
cases. It is interesting to note the 
statements of various authors as to 
their experience regarding prognosis. 

Rabinowitz'** stated that rheumatic 
pneumonia was a “pneumopathy of 
fleeting character Avhieli did not in¬ 
fluence prognosis,” and which “rarely 
causes death.” One of the earliest 
writere to describe pneumonitis Avas 
Naish^® Avho stated in 1928 tliat the 
pulmonary features “do not usually 
appear to add much to tlie gravity of 
the prognosis, and the great majority 
liA'c for the dullness to clear up.” In 
1950 Liistoek®'' stated that the manifes¬ 
tations of pneumonitis did not produce 
a syndrome which Avas uniformly fatal 
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and that frequently the “complica¬ 
tion” was not recognized until autopsy. 

The authors who had little fear of 
pneumonia in rheumatic fever are in 
the minority, and most writers dreaded 
this manifestation. Latham®- in 1845 
said that “such forms of pulmonary 
inflammation are portentous ingre¬ 
dients in the clinical history of acute 
rheumatism, and give a fearful interest 
to it.” Ormerod"® in 1858 wrote that 
the pneumonia usually -was a prominent 
feature in the cause of death in acute 
rheumatism. He thought therapy was 
useless. Fuller-® in 1864 wrote that 
“its appearance is fraught with un¬ 
usual danger.” He stressed that in 
almost all fatal cases of carditis one 
would also And pleurisy or pneumonia 
or both present. Pye-Smith®® in 1873 
thought of the pneumonia as an acci¬ 
dental complication rather than a fun¬ 
damental part of the rheumatic state, 
but he thought it was one of the “most 
frequent causes of death.” Garrod®^ 
in 1890 thought that in milder cases 
the prognosis was no worse than that 
usual in rheumatism, but stressed the 
hazard of extensive, ‘ ‘ especially double 
pneumonia.” GrifStlF" in 1947 wrote 
that pneumonia was second to carditis 
in importance because of its frequenci^ 
its relationship to right-sided heart 
failure, and because it was an impor¬ 
tant cause of death. Seldin”® thought 
the prognosis very grave because all 6 
of his reported cases were fatal. 

Gouley®®'' formulated the concept 
that the prognosis might be unfavoi’able 
in other waj's than by increasing the 
death rate in acute rheumatism; that 
is, he wi’ote, that idieumatic pneumonia 
migiit be the cause of chronic, fibrotic 
changes in the lung which eventually 
would lead to right-lieart strain and 
thus to a chronic complication of the 


rheumatic syndrome. Eeimann®' in 
1954 wrote that the pneumonia might 
lead to chronic fibrotic changes in the 
lungs, resulting in protracted cardiac 
difficulties. 

It may be said that the prognosis of 
rheumatic pneumonia is not clearly 
known, but that probably it is not al¬ 
ways fatal. With more thorough 
search for rheumatic pneumonia and 
with improved therapy, many more 
cases of this disease may be seen which 
do not terminate in death. 

TREATMENT 

Antibiotic and chemotherapeutic 
agents haim not proved to have any 
specific effect on the pulmonary mani¬ 
festations of the rheumatic syndrome. 
This is not to say that these agents may 
be omitted, primarily because of the 
difficulty of distinguishing between 
bacterial and rheumatic pneumonia, 
but also because the pneumonic lungs 
are vulnerable to secondary bacterial 
invasion. Levy®® in 1948 reported 6 
cases, 2 treated with .sulfadiazine 
without response, and 2 treated with 
penicillin ndthout improvement. He 
noted no response in 5 cases with 
salicylate therapy. Benadryl was tried 
in one case without benefit. The con¬ 
clusions were that there was no specific 
therapy for rheumatic pneumonitis. 
Neubuerger'* in 1944, and Nittono and 
Ho.shiyama‘® in 1940 reported no suc¬ 
cess with sulfonamide drugs in rheu¬ 
matic pneumonia. Seldin®® in 1947 had 
no favorable re.sponse to penicillin 
given intravenously in this condition. 

Benoist® in 1900 said the re.spon.se 
to salicylates in rheumatic pneumonia 
was prompt and might be diagnostic. 
FischeP® in 1952 stated that pleuritis 
once occurred during salicjdatc thera¬ 
py in one of their cases, but the.v stated 
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that salicylates may affect rheumatic 
inflammation of the “extra-articular 
serosal membranes.” Gamna®® wrote 
of clinical cases which responded to 
salicylates. Goycna®’ wrote that the 
response of the pulmonary manifesta¬ 
tions was prompt. 

On the other h.and, Caussadc and 
Tordicu^^ said that the salicylates had 
no effect on the pulmonary or pleural 
lesions. Grenet^® stated that the 
salicylates were not effective in pulmo¬ 
nary or pleural manifestation.s. !Myers 
and Ferris'’’" stated that the salicylates 
not only did not help, but that the 
pleural manifestations interfered witli 
the usual salutary effect they had on 
joint symptoms. Naisli'^® wrote that 
salicylates did little except keep the 
fever down; Reimann** that the salicyl¬ 
ates may relieve the discomfort in 
rlicumntic pneumonia. Seldin, Kaplan, 
and Bunting®'^ obtained no response to 
salicylates, digitalis, or intravenous 
penicillin. Sokolow and Sncir- de¬ 
scribed a patient who had pneumonia, 
pericarditis, and pleurisy, treated with 
salicj’lates, in whom the fever pereisted 
for 13 days of treatment. 

Stewart"^ wrote that salicylates were 
effective against pericardial effusion, 
but did not mention pneumonia. 

Reimann,®* writing in 1954, stated 
that rheumatic pneumonia “no doubt 
will respond to therapy with cortisone 
and ACTU as other rheumatic mani- 
fc.stations do.” Tlie interesting possi¬ 
bilities suggested by these agents have 
been and are being investigated, but 
there are few published accounts of 
their use in rheumatic pneumonia. 
Chancey'^ in 1953 reported 2 cases of 
rheumatic pneumonia treated with in¬ 
travenous ACTH which he considered 
lifesaving. In each case, however, the 
pneumonitis developed while the pa¬ 


tients wore receiving 300 mg. of corti¬ 
sone daily. In neither case was there 
residual cardiac damage. The prompt 
clearing and the lack of cardiac find¬ 
ings make the diagnosis of rheumatic 
pneumonia open to some question. 
Shopfiici* and Seife"^ in 1952 reported 
a case of rheumatic pneumonia wliich 
oecuiTod as a rehouiul phenomenon 
after small do.sos (50 mg. per day) of 
ACTH were discontinued. Tlicir pa¬ 
tient died in a few liours, and rlieu- 
niatic pneumonia was confirmed at 
autops}'. Luslock and Kuzma''® in 
1956 also reported on the failure of 
ACTH in one of the patients in their 
scries. 

No other reports of cases treated 
with tliese hormones have been found. 
Doi’fnian,-' JInssell,®’“' ** Robinson,®® 
Fischcl,®® Bunim,'"® Rowe,'®® A\''iIson,"® 
Harris,'" Markowitz,"® Houser,"® 
Taran,"® and Barnes"® liavc all written 
on the sxibjoct of ACTH and cortisone 
in rheumatic fever, hut did not report 
cases of pneumonia treated with these 
agents. 

SUMMARY 

1. Involvement of the lungs by the 
rheumatic process has been recognized 
and described for many years, as far 
back as the late eighteenth century. 

2. There are no reliable figures on 
the frequency wliich this manifesta¬ 
tion is seen in rheumatic fever. The 
available data show a range of 2 per 
cent to as liigh as 60 per cent. 

3. The etiology and pathogenesis arc 
imperfectly understood. Tlic most 
likely considerations arc that: (a) The 
piie\«nonia is part of tlie rlieumatie 
proco.ss. (b) The pneumonia is sec¬ 
ondary to the cardiae lesion or cardiac 
failure, (c) Intercurront infection is 
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the basis for the pneumonia, (d) The 
pjienmonia is a combination of a and 
b. 

4. The clinical picture of this .syn¬ 
drome is not specific, so that the diag¬ 
nosis is difficnlt to make ante mortem 
but it may be suspected. The diag¬ 
nosis can be made ■with certainty only 
by gross post-mortem and microscopic 
examination of the heart and lungs. 

5. Laboratory procedures offer little 
in establishing a definite diagnosis of 
rheumatic pneumonitis. The findings 
by roentgen ray may be suggestive, but 
not diagnostic. The evidence of pneu¬ 
monitis is usually a patchy, migratory, 
and persistent type of infiltration. 

6. In considering the differential 
diagnosis, one must consider active 
carditis, acute pulmonary edema, bac¬ 
terial and viral pneumonia, and p\d- 
inonary congestion caused by chronic 
valvar disease. 

7. The prognosis is very grave since 
rheumatic pneumonitis seems to occur 
in individuals who have associated 
severe involvement of the heart. 

S. The results of treatment arc dif¬ 
ficult to evaluate becarise it is difficult 
to make the diagnosis ante moi’tem. 
Little is known about the effect of 
hormone therapy upon rherimatie pneii- 
monia. 
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Comments on Current Literature 


CONGENITAL DAMAGE TO THE CENTRAIi NERVOUS SYSTEJI AS 
A RESULT OP INTRAUTERINE INFECTION 


O NLY ■within comparativelj’’ recent 
years has fetal infection been 
recognized as a primary cause of cen¬ 
tral nervous system disease in the new- 
l3orn infant, intrauterine infection 
having been considered of relativel}’^ 
rare occurrence in the past. On the 
basis of extensive survey studies at 
the Chicago Lying-in Hospital f)‘om 
1939 to 1943, Potter and Adair* con¬ 
cluded that “infections are not com¬ 
mon in this period (early neonatal), 
and the few which are found consist 
almost entirely of pneumonia.’’ In 
one series of 2,000 consecutive fetal or 
neonatal deaths reported in 1940, Pot¬ 
ter- found infection other than syphi¬ 
lis in onlj'^ about S per cent. All of 
these infections were classified as 
pneumonia on the basis either of gross 
or of microscopic study. Within the 
past decade, however, evidence has 
accumulated which would place in¬ 
trauterine infection in a more impoi- 
tant position as a cause of meningitis 
or encephalitis in the newly born in¬ 
fant and as a source of changes ca¬ 
pable of distui'bing the normal course 
of central nervous system develop¬ 
ment. 

Among the types of fetal iiifection 
i-eporled, to.\o])]asmo.si.s and some in¬ 
fections of viral etiology have been 
])rominent. Toxoplasmosis, a pro¬ 
tozoan infection, produces severe dam¬ 


age in the central nervous system of 
the human fetus, yet the mother may 
show no overt signs of disease. I’ho 
same situation may obtain in viral 
infections which are subclinical or com- 
pletel}' silent. With increasing knowl¬ 
edge cojicerning the behavior of vinrscs 
and their tendency toward systemic 
spread, possible placental transfer 
of such agents assumes a new sig¬ 
nificance. As early as 1943, Mcdovy“ 
cited two examples of encephalitis oc¬ 
curring in newborn infants during a 
sizable outbreak (5 0 9 recognized 
cases) of Wcstei'u erpune encephalo¬ 
myelitis in jManitoba. Onset of illness 
in these two newborn infants was on 
the third and fourth days of life, re¬ 
spectively, while they wei’c still in the 
maternity hospital nursery. In each 
instance the mother had expei'icneed 
a recent febrile illness and .showed 
laboratory evidence of Western equine 
encephalomyelitis. Both infants de¬ 
veloped significant antibody titers 
against the Western equine virus. 
Subsequently both showed evidence of 
residual damage and were admitted 
to the Children’s Hospital at Winni¬ 
peg for evaluation because of spas¬ 
ticity, slow development, and api>aront 
mental retardation. Two cases of 
Western equine encephalom.velitis in 
newborn infants were encountered in 
recent epidemics in the western part 
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of the United States (1956-1957). 
^Moderately severe clinical manifesta¬ 
tions -were apparent soon after birth, 
and the infection was considered con¬ 
genital. At the present time these 
infants arc being followed closely for 
the development of seqnelae. 

Congenital damage to the central 
nervous system in animals as a result 
of virus infection in the mother is 
well recognized by husbandmen and 
veterinarians, both in natural infec¬ 
tions and in immunization procedures. 
Immunization of pregnant swine with 
living attenuated hog cholera vaccine 
is contraindicated for this reason.^ 
Hog cholera virus attenuated by rab¬ 
bit passage until it has lost all capac¬ 
ity to induce significant sj’mptoms in 
swine, constitutes an exeellcnl im¬ 
munizing agent which has hecn used 
extensively in this field. However, 
when sows arc inoculated in the fii*st 
thirty days of pregnancy, gross fetal 
damage results. One-third to one-half 
the young may be stillborn, and the 
remainder show marked congenital 
malformations. Active virus can bo 
recovered readily from fetal .spleen 
and from other tissues. Similar dam¬ 
age to the fetus has been reported fol¬ 
lowing the vaccination of sheep against 
catarrhal fever (blue tongue virus) 
within the period covering the fii-st 
two months of pregnancy. Stillbirths 
studied for pathogenesis showed brain 
malfoimation and a condition re¬ 
sembling internal liydroeephalus. Sur- 
mving young may be retarded in 
growth and development, may he blind 
or dumb.® Similarly, during epizootics 
of Japanc.se B encephalitis in suniie, 
large numbers of stillbirths and ab¬ 
normal offspring have been recorded.** 
Scnim sun'oy.s among swine in one 
such epidemic area suggested a high 


incidence of Imipparent infection with 
the virus of Japanese B encephalitis. 
Pregnant females, apparently normal, 
gave birth to their young at or near 
the expected date of delivery. In 
some instances all the young in the 
Utter were dead; in other instances, 
live, dead, and moribund piglets were 
observed in the same litter. Those 
alive were observ'ed to he weak and 
unable to stand or to nurse. Some 
young, which appeared normal at 
birth, later developed signs of central 
ner\'ons system involvement. Nec¬ 
ropsy findings on a number of the 
latter group included cncephalomn- 
lacia, hydranencophaly, and changes in 
the cerebral blood vessels. The virus 
of Japanese B encephalitis was iso¬ 
lated from brain tissue in the case of 
throe of these piglets. 

An interesting and informative re¬ 
view by Potter,' which concerns pla¬ 
cental transfer of viruses in luiman 
subjects, appeared in the Amcnc«?i 
Journal of Ohstcfrics and Gynccologu 
for September, 1957. Presented at a 
meeting of the Chicago Gynecological 
Society, tins repoit summarizes the 
present-day position with respect to 
placental transmission and has special 
reference to the “intrauterine origin 
of cytomegalic inclusion body dis¬ 
ease.” The author stresses the fact 
that human salivary gland virus, 
rarely responsible for overt illness in 
the mother, may cause severe damage 
or fatal disease when transferred pla- 
ccntally to the fetus. “Whenever a 
child is born with symptoms of severe 
erythroblastosis, the possibility that 
these may be caused by salivary gland 
virus, and not by maternal i.soimmu- 
nization must he considered. This is 
especially true if the motlicr is Rh 
positive.” Tlic pathogenesis of the 
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disease varies according lo age at the 
time of infection. "When manifesta¬ 
tions are noted at birtli, infection has 
probalily occurred early in intra¬ 
uterine life; typical findings of the dis¬ 
ease at birth include splenomegaly 
and hepatomegaly, erythroblastemia 
and anemia. Jaundice appears within 
a few hours after birth, blood destruc¬ 
tion with compensatory erj’thropoiesis 
being marlccd in this congenital form. 
At necropsy, e.xtensive eetoiiic eryth- 
ropoicsis is apparent, and in man}' 
viscera greatly enlarged cells are seen 
whicli contain intranuclear and intra- 
cytoplasmic inclusions. When the di.s- 
ease has been aecpiired in utero, these 
c.vtomegalie inclusions are more prom¬ 
inent in the kidney than in other or¬ 
gans. Potter points out that both in 
newhorn infants and in older infants 
and children, examination of the uri¬ 
nary sediment is rewarding as a 
diagnostic procedure, since typical 
descpiamated renal tubule cells contain¬ 
ing intranuclear, or intracytoplasmic 
inclusions, or both, will be seen in the 
urine. If the infection is acquii’cd in 
infanc.v, s}Tnptoms referable to the 
respiratory tract or the intestinal tract 
are prominent, with inclusion bodies 
found most abundantly in the lung.s. 
While in older children and adults the 
infection seems to be localized in the 
salivary glands, which show numerous 
inclusions, actually the virus is u'idc- 
spread in the body—in the liver, 
Iddney, and other organs. 

Potter refers to the work of Smith® 
on salivary gland disease; recognition 
of the disease, its pathogenesis in mice, 
propagation of the viruses of mouse 
and human salivary gland disease in 
tis.suc culture. ‘‘With the report by 
Wargaret Smith in April, lOnf), of the 


successful propagation of human sal¬ 
ivary gland virus in tissue culture, 
the last doubt was dispelled that these 
inclusions in the human arc caused by 
a virus which, like salivary gland vi¬ 
ruses found in other animals, is species 
specific.”' Potter refers also to the 
work of AVeller and his a.ssociate.s'’ 
concerning the isolation of strains of 
salivary gland virus from living chil¬ 
dren with signs and .s.>'mptoms of 
cytomegalic inclusion disease; isola¬ 
tion of virus in one patient from liver 
biop.s.v tissue taken at the age of 3 
months; in a second patient from liver 
biopsy tissue and from urine speci¬ 
mens taken on three occasions. In a 
third child who had been ill since 
birth, l.jTiical cytomegalic cells with 
inclusions had been obsciwed repeat¬ 
edly in the urinary sediment, and the 
virus was isolated from urine for a 
period of ninety-one days. This per¬ 
sistent viruria may be of considerable 
significance.” When cerebral calcifi¬ 
cation is present in inclusion body 
di.sease. the condition must be differ¬ 
entiated from congenital toxoplasmo¬ 
sis. Talcificalion in inclusion body 
di.sease. however, occurs largel.v in the 
subepend.vmal regions of the lateral 
ventricles, associated with dilatation 
of the A'cntriclos and poor development 
of tlie convolutions. In toxoplasmosis, 
the calcification .shows a more variable 
distribution and is of later appear¬ 
ance. In both types of infection de¬ 
structive action of the organisms ma> 
be restricted to a limited area of the 

brain, tlie electroencephalogram may 

be entirely normal, and tlie ob.iccti\e 
signs of retardation transient and dif¬ 
ficult to evaluate.’” Wliiie the .salivao 
gland virus does have a definite pK- 
dilection for brain ti.ssue, the degree 



COMMENTS OX CURREXT LITERATURE 


623 


of invasion and deslrncfion varies, 
with resultant variabiUty in the 
sequelae. Some fetuses seem to be 
move susceptible than others-, some 
escape infection entirely. Potter 
points ont that subsequent birth of 
a normal infant is possible, cither be¬ 
cause oi fetal resistance or because 
the virus no iouj^cv pas.ses the placen¬ 
tal harrier. 

While bacterial meningitis w'ith at¬ 
tendant central nervous system dam¬ 
age in early neonatal life does not 
appear to be of common oceun'enec, 
a number of instances Imve been re¬ 
corded in which infection of the 
meninges was thought to be of ante¬ 
natal origin. Those recorded cases 
include intrauterine and neonatal 
otitis tvith otitic meningitis,’^ ante¬ 
partum gas bacillus infection with 
loss of the fetus in a inotUor with 
septicemia,’® transplacental infection 
with hemolytic streptococcus,” intra¬ 
uterine infection with Leptospira 
ictcrohacmorrhafficacf^*' etc. An in¬ 
teresting easo was de.seribcd in 1951 
by Crosby, IMosborg, and Smith*'’ un¬ 
der the title, “Intrauterine Meningi¬ 
tis as a Cause of Hydrocephalus.” 
This ease was that of a female infant 
who was admitted to the hospital at 
3 day.s of age because of an enlarged 
head evident evei\ before birth. The 
enlarged licad had been suspected dur¬ 
ing the seventh month of pregnancy, 
and, at the time of the eighth-month 
routine examination, x-ray studies ver¬ 
ified this impression of hydrocephalus. 
After six weclcs of unsatisfactoiy 
treatment, surgical inteiTcntion wus 
attempted. Exploration of the menin¬ 
ges showed the presence of a yellow 
organising exudate fium which a pure 
culture of Staphylococcus aureus 7ic- 


wolpftcus was obtained. Investigation 
into the mother’s historj’ revealed in¬ 
termittent itppcr respiratory infec¬ 
tions throughout tlic entire pregnancy. 
During the third month, impacted 
molar teeth had been removed with 
prompt healing of the sockets and no 
apparent ill effects. There w’as no 
que.stion in this ease of premature 
rupture of the membranes, and the 
aitthors concluded that the “probable 
mode of infection in this infant wms 
by a transient blood stream infection 
in the mother with transplacental 
transmission . . . between the sixth 
and seventh montlis.” The child was 
followed closely for about one year 
when the head and chest both meas¬ 
ured 52 cm. in circumference; the an¬ 
terior fontanel was still open at this 
time, and moderately tense; the coro¬ 
nal suture was readily palpable and 
slightly separated. Follow-up beyond 
one year was not possible. 

Fungus infection of the vagina dur¬ 
ing pregnancy is a frequent eompUca- 
tion. Usually there is no untoward 
effect on the course of the pregnancy 
or on the development of the fetus. 
Under certain circumstances, however, 
severe damage of tlie developing cen¬ 
tral nervous system is possible. Three 
newborn infants ndtli diffuse fungus 
infection (Cryptococcus ncoformans) 
were described in 1948 by Neuhauscr 
and Tucker.*® Each of these patients 
showed clinical evidence of hydro¬ 
cephalus and, on roentgcnograpbic ex¬ 
amination, “confluent calcification of 
the severely degenerated brain.” The 
infections were “evidently acquired 
in utcro, during deliver}-, or very 
early in the neonatal period. Tlic 
damage produced by the fungus was 
severe, and in thc.se three patients 
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fatal witliin the first few weeks after 
birth.”'® Two recent case reports, 
one in tlie British and one in the 
American literature, likewise call at¬ 
tention to the potential fetal hazards 
associated with fungus infection in 
the mother. The April, 1957, issue 
of the Archives of Disease in Child¬ 
hood carried a brief but careful .study 
by Buriy'" of Christ Church, New 
Zealand, reporting a case of hydro¬ 
cephalus associated witli intrauterine 
fungal infection. The infant, a male 
with birth weight of TVs pounds, was 
born at term after a “short forceful 
labor” of two hours’ duration. Con¬ 
ception had followed closely after di¬ 
latation and curettage and tubal in¬ 
sufflation, carried out because of ap¬ 
parent infertility. The infant was 
slow to breathe and cry, but responded 
well to oxygen and incubation. Soon 
after birth it was noted that the 
child’s sucking and swallowing re¬ 
flexes were poor, and for the first fort¬ 
night tube feeding was required. 
Twitching of the eyelids and face be¬ 
gan on the third day of life; on the 
fifth day, undue separation of the 
skull sutures Avas apparent, and the 
diagnosis of hydrocephalus Avas sug¬ 
gested. Under constant care this 
child .sur\-i\-ed for thirty-scA’en days. 
Po.stmortem examination r e a' c a 1 e d 
gross hydrocephalus inAuh-ing the 
lateral and third A-entrieles; the cere¬ 
bral hemispheres AA’cre tense and dis¬ 
tended AA'ith marked flattening of the 
.sulci; a pale organized exudate 
coA'ered the occipital poles. Sections 
from the lining of the lateral ventricles 
shoAved loss of much of the ejiendymal 
layer, the cells of remaining portions 
being flattened to cuboidal form. 
“Beneath a layer of glial scarring. 


and at some points penetrating more 
deeply into the brain substance, avcia' 
irregular masses of partly calcified 
necrotic material and structures iden¬ 
tifiable by P.A.S. stains as hyphae and 
spores of a fungus.” Unfortunately 
no cultures Avere attempted; hoAvever, 
the presence of septate pse.iulo- 
mycelia and small spores suggested 
Candida albicans as the most likely 
pathogen. The grave condition of 
this infant at birth and the subsequent 
pathologic findings led the author to 
the conclusion that this infection Avas 
intrauterine in origin. The second 
case report, AA'hich appeared in the 
American Journal of Obstetrics and 
Gynccolo(ji) for January, 1958, de¬ 
scribes Candida albicans infection of 
the amniotic sac. This report is be¬ 
lieved by the authors, Benirschke and 
Raphael,'® to be the first recorded 
instance of Candida albicann infection 
of the umbilical cord. The mother, 
graAuda ii, phra i, Avas in the second 
month of pregnancy Avhen first seen 
by her obstetrician. She Avas com¬ 
plaining of vaginal irritation for 
AAhich she had been employing self- 
medication. FolloAving proper treat¬ 
ment this condition improved, and the 
months folloAving Avere uneventful. In 
the sixth month, hoAvever, premature 
labor began, and a female ancnccphalic 
infant Avas delivered by breech presen¬ 
tation. This child liA'cd for about 
forty minutes after birth; autoiisy 
A\-as not performed. The placenta, 
cord, and membranes Avere studied in 
detail; the fetal surface of the pla¬ 
centa shoAA'cd severe chorioamnionltis. 
The amniotic epithelium had degen¬ 
erated almost completely, and the un¬ 
derlying conncetiA’c tissue of the am¬ 
nion and chorion Avas infiltrated Avith 
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acute inflammatory cells. Walls of 
the fetal blood vessels were damaged, 
and sections of the umbilical cord re¬ 
vealed acute inflammatorj’ cells (fetal) 
in the walls of the umbilical vessels 
and in the cord substance. Large 
colonies of fungus growth were pres¬ 
ent on the surface of the cord. Wide¬ 
spread distribution of the fungus was 
apparent on staining with P.A.S. 
stain. From the surface of tlie cord 
and amnion Candida albicans was iso¬ 
lated in pure culture. Since there 
was no history of premature rupture 
of the membranes, the authors suggest 
that an early subclinical rupture of 
the membranes with .subsequent scal¬ 
ing of the rupture site might have 
occurred during active moniliasis in 
the mother. The condition of the 
child at birth and the extent of in¬ 
volvement of the cord and membranes 
suggested that the infection was of 
considerable duration. 

Sucli infectious agents transferred 
from the mother to tlic fetus may 
bring about their effects either di¬ 
rectly on the fetal tis.sucs or indirectly 
by altering the general fetal milieu. 
Some of these agents seem to have an 
affinity for the blood vessels, partic¬ 
ularly the arteries of the cerebral cir¬ 
culation. In developing chick em¬ 
bryos artificial partial occlusion of 
major cerebral vessels has been shown 
to result in disturbance of differentia- 
tive processes and in retardation of 
the subsequent development of the 
brain. The association of vascular 
anomalies with ancncephaly in the 
human fetus, in the absence of known 
infection, is being studied currently 
by pathologists,*® Composite informa¬ 
tion accumulating from all sources 
will help to further a basic under¬ 


standing of the disturbances in fqtal 
life which interfere with the normal 
course of central nervous .sy.stom de¬ 
velopment. 

Russell J. Bl.vttxer 
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News and Notes 


The National Association for the Pre¬ 
vention of Tuberculosis will liold a Com¬ 
monwealth Cheat Conference in London, 
July 1 to 4. Kepresentatives from thirty- 
five diiTerent countries are expected to at¬ 
tend. Further information as to the pro¬ 
gram, etc., may be obtained from the Na¬ 
tional Association, Tavistoclc House North, 
Tavistock Square, London, W.C. 1, Eng¬ 
land. 


Among the twenty-five scholars in medi¬ 
cal science recently appointed by the 
Markle Poundation, two in the field of 
pediatrics are included: Donough O’Brien, 
of the University of Colorado School of 
Medicine; and Ned W. Smull, instructor at 
the University of Kansas School of Medi¬ 
cine in Kansas City. 


The Cook County Graduate School of 
Medicine announces a two-week intensive 
course in Neuromuscular Diseases of Chil¬ 
dren with special emphasis on cerebral 
palsy, to be given by Dr. Meyer A. Pert- 
stein for the period of July 7 to 18. This 
is an intensive didactic and clinical course 
designed for pediatricians, orthopedists, 
neurologists, psychiatrists, and pliysintrists 
interested in the care and treatment of 
children with neuromuscular handicaps. 
Emphasis will be placed on the practical 
clinical aspects of treatment and rehabili¬ 
tation procedures. The course will include 
trips to demonstration clinics and treat¬ 
ment centers. Registration is limited. For 
further information, write to John W. 
Neal, Registrar, Cook County Graduate 
School of Medicine, 707 S. ‘Wood Street, 
Chicago, Dl. 

The Tenth Annual Summer Clinics of 
The Children’s Hospital in Denver, Colo., 
will bo held June 18, 19, and 20, 1958. De¬ 


signed for all physicians concerned with 
the care of infants and children, the course 
will present recent advances in medical 
knowledge appropriate to practice and will 
emphasize early recognition of disease and 
common problems in the management of 
children’s diseases, and will outline suc¬ 
cessful programs of therapy. 

Guest faculty this year will be Dr. Lee 
Forrest Hill, Cliief of Staff, Raymond Blank 
Memorial Hospital, Dcs iloines; Dr. Meyer 

A. Perlstein, Professor of Pediatrics, Cook 
County Hospital, Chicago; aud Dr. William 

B. Kiesewetter, Surgeon in Chief, Cliil- 
dren's Hospital of Pittsburgh. 

Further information can be secured by 
writing tlie Chairmau, Summer Clinics 
Committee, Children’s Hospital, Denver 18, 
Colo. 


Childrens Hospital, Columbus, Ohio, af¬ 
filiated with the Ohio State University Col¬ 
lege of Medicine, offers a one-year resi¬ 
dency in pediatric allergy to candidates 
with two years accredited residency in 
pediatrics. Address correspondence to 
John H. Jlitchell, M.D., Division of Al- 
lergj', Ohio State Uni\orsity, Columbus, 
Ohio. 


The Editors of 'Modern Medical Mono¬ 
graphs, a quarterly publication, announce 
an award for the best unpublished manu¬ 
script for a short book on a clinical sub¬ 
ject in the field of internal medicine. The 
purpose of this award, whicli w’Ul be 
known as the Modem Medical Monograph 
Award, is to stimulate young physicians 
to communicate their work in the classical 
form of the monograph and to achieve high 
standards of medical writing. The ^Yinne^ 
of this competition will receive five hundred 
dollars. In addition, tlic winning mono¬ 
graph, if found suitable, will be published 
as a book in tlie series Modern Medkal 
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Monographs. Tiio generosity and coopera¬ 
tion of Dr. Hcnrj- M. Stratton, President 
of Gruno & Stratton, Inc., publishers of the 
series, have made tliis award possible. 

The entries will be judged for style and 
clarity of expression by a committee of the 
American Medical Writers’ Association and 
for clinical interest and scientific value by the 
Editors and Advisory Board of Modern 
Medical Monographs. 

The rules are as follows: 

1. The author (or authors^ must be a 
graduate physician, loss than JO years of 
age. Single authorship is preferred, but 
two co-authors will be acceptable. The 
name of the medical school from which the 
author graduated and his date of graduation 
should be stated. 

2. Manuscript.? should be submitted in 
duplicate (original and one copy) by regis¬ 
tered mail, postmarked no later than Oct. 
1, loss, to Kichard H. Orr, JI.D., 37 East 
67th St., New York 21, N. Y. 

3. The manuscript, including the bib¬ 
liography, must consist of between 115 and 
200 double-spaced typewritten pages with 
ample margins and not more than 40 il¬ 
lustrations (figures or photographs). For 
each illustration used, the allowable upper 
limit of typewritten manuscrii)t pages should 
be reduced by one. 

4. Fishbein’s book. Medical Writing 
(third edition), should be followed in prepa¬ 
ration of the manuscript, use of abbrevia¬ 
tions, and bibliographic form. 

Richard H. Orr, M.D. Irving S. Wright, M.D. 
Consulting Editor Editor-in-Chief 


The University of Nebraska College of 
Medicine offers a postgraduate course. 
Allergy Conference, May S and 9, 1938. 
^lay S will be given to Pediatric Allergy, 
followed in the evening by a dinner with the 
Nebraska Pediatric Society, at which there 
will be a panel discussion on the “U.sc ami 
Abuse of Drugs in the Treatment of xVller- 
gy.” Details may be obtained from Dr. 
Lawrence A. Cappiollo, Supervisor of Jlcdi- 
cal Extension, University of Nebraska 
Medical School, Omaha 5, Neb. 


A Postgraduate Seminar in Pediatrics 
will be conducted by the comlrincd faculties 
of the Georgetown and George Washington 
Departments of Pediatrics at the Children’s 
Hospital of Washington, D. C., on May 22, 
23, and 24, 1958. The program will be given 
by members of the two teaching institutions 
and guests from The National Institutes of 
Health, The Walter Reed Army Medical 
Center, and The Bethesda Naval Hospital. 

Further information may bo obtained 
from The Director of iMedical Education, 
Children’s Hospital of Washington, D. C., 
2125 Thirtecntli Street, N.W., Washington 9, 
D. C. 


The XI Polish Pediatric Congress will 
be held on June 6, 7, and 8, 1958, in 
AVroclaw. The main problems of the Con¬ 
gress arc: (1) meningitis in children 
(ex'cluding tuberculous meningitis), (2) 
staphylococcal infections in children. 



Books 


Sins of Their Pathers. Marjorie Eittwagen, 

JI.D., Boston, 195S, Houghton Mifflin Co., 

201 pages. Price $3.50. 

Juvenile delinquency—the theme of this 
hook—is a subject of much concern. Seem¬ 
ingly a rai)i(l increase is taking place, and 
our ne'\vspaper!« in recent months have been 
filled ivith lurid accounts of "teenage” 
gangsterism and of delinquents involved in 
murder, rape, robbery, and vandalism. It 
is a national problem not confined to any 
one city or section. "While fundamentally 
a social, and to some extent a psychiatric, 
problem, it is a matter of interest to tho 
pediatrician rvho is so deeply concerned 
with all aspects of the welfare of children. 
It is for tins reason that this book by Dr. 
Eittungen, StafT Psychiatrist to the Court 
of Domestic Eolations of tho City of New 
York, ib of unusual interest. It covers the 
subject in n broad way, and her e.xperiences 
with and observation of delinquent chil¬ 
dren over a five-j’ear period is presented in 
an interesting and readable way. The title 
of the book indicates tho author’s general 
conclusions as to tho chief or fundamental 
causes of juvenile delinquency. The de¬ 
linquent child comes usually from a home 
that rs broken or unwholesome, as a result 
of psychotic, alcoholic, immoral, or men¬ 
tally retarded parents. As a result of tho 
home situation, the child is deserted or 
neglected or abused, and deprived of the 
normal emotional needs of the young child. 
There are many factors involved which are 
often combined as regards the specific child. 
One of these is the density of the child 
population in an area in relation to the 
schools and lecreational facilities a^aiIable. 
In this connection is the interesting ob¬ 
servation that the juvenile delinquency rate 
is increasing in the modern new housing 
projects being built in many cities to re¬ 
place the run-down slum areas. The author’s 
approach is by a limited case history record 
upon which the general discussion of the 
particulai point or subject is developed, 


and in this way the many facets of the 
problem are skillfully presented. Much of 
the discussion is concerned with the work 
of the governmental and private agencies 
that are trying to cope with the problem, 
such as the courts and detention homes, 
the hospital and psychiatric clinics, the 
welfare and religious organizations. These 
arc woefully inadequate compared with the 
magnitude of the problem. 

It is a sordid and distressing picture. 
While fully agreeing with the author that 
what is needed is adequate personnel and 
increased facilities of a number of kinds 
to meet the present urgent problem, in¬ 
crease in the psychiatric facilities, for ex¬ 
ample, will not reach the basic problem of 
removing or correcting the causes of ju¬ 
venile delinquency. The many-sided fac¬ 
tors or influences that lend to juvenile de¬ 
linquency are well stated in a sentence by 
the author; "The dfeVinquents I’ve scon 
are the products, then, of their genetic in¬ 
heritance, their parents' influence, their 
neighborhood, their schools, their church, 
their time.” The book gives an e.vcellent 
picture of the juvenile delinquent and his 
personal and community problems. The 
book is very well written. 

B. S. V. 

Beaching Delinquents Through Beading. 

Melvin Roman, Ph.D., Springfield, HI., 

1957, Charles C Thomas, Publisher, 125 

pages. Price $4.50. 

It is generally accepted that a close re¬ 
lationship c.vists between personality dif¬ 
ficulties and reading disabilities. Several 
studios have shown that about 85 per cent 
of juvenile delinquents have reading di's- 
abilitics compared with 10 per cent of all 
childrcQ of school age. Dr. Roman, former 
Director of Group Psychotherapy of the 
New York City Court of Domestic Rela¬ 
tions, in this monograph discusses the prob¬ 
lem and therapy. He considers what is 
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called “Tutorial Group Therapy’' as the 
method producing the best results. The 
book is of interest to those working with 
the juvenile delincpient rather than of 
general interest. 

Urine and. the Urinary Sediment. Second 
Edition. Richard Lippman, M.D., Spring- 
field, Ill., 1957, Charles C Thomas, Pub- 
li.sher, 140 pages. Price .$S.50. 

This book contains an e.xcellent section 
on the significance and source of protein 
and the formed elements of the urine. 
There are 92 colored photographs showing 
the various types of casts, red and white 
blood cells, epithelial cells, crystals, yeast, 
fat, bacteria, etc. 

Another section deals with urine and its 
sediment in various diseases. There is also 
a brief clinical classification of these dis¬ 
eases. 

A third section deals witli general con- 
.sidorations of urine (volume, appearance, 
color, odor, pH) and technical descriptions 
of timed urine collections, methods of 
qualitative and quantitative examinations, 
and descriptions for staining sediment. This 
book is easily read and contains much valu¬ 
able information. The excellent colored 
photographs should make it extremely, valu¬ 
able to the relatively inexperienced ob¬ 
server. 

H. W. 

A Parents’ Guide to Children’s Illnesses. 
John Henderson, M.D., New York, 1957, 
Duell, Sloan & Pearce, Inc., 39S pages. 
Price .$4.75. 

This is another of the many books on 
children's diseases written for parent.?. It 
is the e.xperience of many pediatricians 
that such books often do more harm than 
good, in line with the sound adage that 
a little learning is a dangerous thing. 
Parental diagnosis can be very dangerous 
to the child. Dr. Henderson's text, in the 
opinion of the reviewer, goes into far too 
many details and would be confusing 
rather than helpful to most parent.s. There 
are eight pages of rather poor colored 
plates containing twenty-.six pictures of 
rashes and other lesions. Some are rather 


silly to include in a book for parents, such 
as pustular lesions on an ankle and part 
of a leg labeled “smallpox.’’ There are 
several better books available for parent.? 
on children’s illnesses which the reviewer 
would recommend if the noce.ssity arose. 

The Infantile Cerebral Palsies. Written by 
the Little Committee for the Study of 
the Infantile Cerebral Palsies (Drs. W. 
E. P. Colli.s, William Dunham, L. T. Hil¬ 
liard, David Lawson, and Mrs. Eirene 
Collis. Foreword by Sir Francis AValslic), 
Springfield, Ill., 1957, Charles C Thomas, 
Publisher, 100 pages. Price $3.00. 

This short monograph is a very worth¬ 
while addition to the voluminous literature 
on the subject of the cerebral palsies. The 
discussion goes back to Little’s description.? 
and writings in 1853, and emphasis is placed 
on the “new” approach to cerebral palsy in 
recent years being simply a return to the 
views expressed by Little over 100 years 
ago. The text takes up the diagnosis, typos, 
and management of the condition. This is 
followed by a discussion of the organii^a- 
tion of cerebral palsy services. All mem¬ 
bers of the Little Committee Imve been 
working in the field of cerebral palsy, and 
their contribution is well worth while. It 
is a ■well-written and interesting presenta¬ 
tion of the subject. Recommended. 

Metabolic Aspects of Transport Across Cell 
Membranes. Q. R. hlurphy. Editor, 
Atadison, AVisconsin, 1957, The Fniversify 
of AVisconsin Press, 379 pages. Price 
$7.50. 

This book includes papers and di.-^cn.'i.'iions 
of a symposium hold at the University of 
AA’isconsin under the sponsorship of the Uni¬ 
versity Alcdical School. AA’ith tlic purpo.»c of 
summarizing and correlating the largo amount 
of information available on membrane trans¬ 
port, the .s.wnposium emphasized problems in¬ 
volving .skin, nerve, muscle, gastric and 
intestinal mucosa, and the kidney. Discus¬ 
sions of fluid exchange and the ^•f^ect of 
metabolic derangements on ion e.xchange m 
the whole organism were included, and some 
attention was given to pos.sible correlations 
of clinical problems and basic information. 

A. F. H. 
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Stedman’s Medical Dictionary, ed. Ifl. 
Edited by Nornmn B. Taylor, il.U., 
F.R.C.S.(EdinO, M.R.C.S.(Lond.), Balti¬ 
more, 1057, AVilliams & Wilkins Co., lOuG 
pages. Price $12.50. 

A new revised edition of Stedman's dic¬ 
tionary. Several tlioiisand new words and 
terms liave been included which have come 
into use since the last edition four years 
ago. The names of pharmaceutical prep¬ 
arations have been changed from Batin to 
English in conformity with the changes in 
the American and British phaimacopeias. 

Aids to Diagnosis and Treatment of Dis¬ 
eases of Children, ed. 10, F. M. B. Allen, 
jr.D., F.R.C.P.(Loiul.), Baltimore, 1957, 
Williams & AVilkins Co., 302 pages. Price 
lOs. Gd. 

A small pocket-sized book in the Stu¬ 
dents’ Aids Series published in England. 
The pediatric text first appeared in 1S93, 
and, since 1927, has been written by Dr. 
Allen of the Royal Belfast Hospital for 
Sick Children. It is more of a miniature 
text than a synopsis, and from the number 
of editions has evidently been popular with 
British medical students. Good of its kind. 

e eafness, Mutism and Mental Deficiency in 
Children. Louis Minsk!, il.D., Kew York, 
li>.')7, Philosophical Library, Inc., 82 
pages. Price $3.75. 

In this book Dr. ^linski give.s an excel¬ 
lent textbook presentation of the subject 
of deafness and muti*!!!! in children. He 
stres'ses the importance of differentiating 
between mentally defective and deaf chil¬ 
dren and pre«!cnts a lucid exposition of the 
techniques of assessing deafness-audiometry, 
elcctroencephalograpliy, a n d psychologic 
testing. 

Manual of Pediatric Physical Diagnosis. 
Lewis A. Baniess, M.D., Chicago, 1957. 
The Year Book Publishers, Tne., 195 
pages. Price $4.00. 

This excellent manual is the outgrowth 
of mimeographed notes for .«econd-yc.ar med¬ 


ical students at the University of Pennsyl¬ 
vania Medical School started several years 
ago. Its purpose is to acquaint the student 
with the method.s of physical diagnosis used 
in the examination of the infant and child. 
Perhaps the chief criticism is that it may 
be too complete and elaborate for the medi¬ 
cal student. 

Microtechniques of Clinical Chemistry for 
the Routine Laboratory. Samuel ICatel- 
son, Springfield, 111., 1957, Charles C 
Thomas, 4S4 pages. Price $11.00. 

This book defines tiie need for the teiniinol- 
ogy of niteroanaly.sis. It then proceeds to 
descrilHi the equipment needed and the proper 
technique required for sampling and Imndling 
of samples. Tlie majority of its eliapteis arc 
directed to the microdetermination of almost 
any substance that a modern laboratory might 
be expected to run. Measurements are for 
the most part made with standard labointory 
equipment. This book also contains a good 
bibliography as well as a list of manufac¬ 
turers of micro equipment. 

A. F. H. 

The Tear Book of Pediatrics. Edited by 
Sydney S. GcUvs, il.D., Chicago, 1957, 
The Year Book Publi.shor.s, Inc., 4(19 
pages. Price $7.50. 

The 3957 year book, as usual, contains ex¬ 
cellent abstracts of pediatric articles ap¬ 
pearing through ifay, 1957. Many are fol¬ 
lowed by editorial comment. Dr. Gellis 
maintains the high standards set by Dr. 
Poncher a few years ago. 

Fun Comes First for Blind Slow-Learners. 
Mildred B. Huffman, B.E., M.A., Spring- 
field, Ill., 1957, Charles C Thomas, Pub¬ 
lisher, 157 pages. Price $.'5.00. 

Mrs. Huffman iR a teacher at the Cali¬ 
fornia .School for the Blind and has the 
position of teaching retarded blind chil¬ 
dren, a task most of us would consider 
hopeless. In this monograph she tells 
of the methods she has developed and used 
in her work and the achievements of the 
children under,the program. ' 



Editor’s Column 


THE CANNED BABY FOOD WAR 


F or many years, since tlie canned 
baby food business was started by 
Clapp in the early twenties, we have 
watched the grouTh of the industry 
and its ups and downs, as it has been 
of interest and importance to pedia¬ 
tricians. Much of the advertising, 
particularly in the early days, has 
been directed toward gaining their 
support. 

The canned infant food products 
filled a need, and have played a defi¬ 
nite part in improving infant nutri¬ 
tion and in making life easier and 
happier for hundreds of thousands 
of mothers. The growth of the in¬ 
dustry in recent years has been phe¬ 
nomenal. According to a report in 
Barron ’s of last Febniary 10, while the 
increase in the birth rate, 1947 through 
1956. rose about 10.5 per cent, the ton¬ 
nage of canned infant foods shipped 
during this period increased by nearly 
45 per cent. The estimated annual 
dollar income from sales during this 
period increased from around $109 
million to over $300 million, or nearly 
60 per cent. 

Clapp, the first company in the field, 
was started in the kitchen of a home, 
and its ownei’ship has changed hands 
several timas. It now is a division of 
Duffy-Motl. engaged chiefly in apple 
products, and if memory serves cor¬ 
rectly. was at one time owned bj* 
American Home Products. Clapp 


started by retailing through the drug 
stores, but Gerber, who entered the 
business later in the twenties as a side 
venture of a canning factory, used gro¬ 
cery stores as an oirtlet and set the pat¬ 
tern in use today. Gerber today holds 
the number one position in tlie in¬ 
dustry, with around ninety canned 
items, and is said to account for 
roughly one-third of the total sales vol¬ 
ume. Next come Heinz and the Beccli- 
Nut Life Savers companies. The an¬ 
nual infant food business of tlie latter 
is estimated a r o u n d $50 million. 
Other companies are the Clapp, and 
Libby. Mead Johnson is reported as 
aeciuiring the Bib Company. To these 
must be added the meat packers sueli 
as Swift and Armour, who process 
canned meats for infants. IWiilc pro¬ 
hibited from canning vegetables, they 
supply the meat for the meat-vegetable 
combinations. Armour is .said to sup¬ 
ply Gerber, and both companies mar¬ 
ket the Gerber products containing 
meat. A similar arrangement between 
Beech-Nut and Swift is reported as 
having been switched to Hormel. 

Naturally intense competition lias 
developed with so many companies en¬ 
gaged in a .struggle for the same mar¬ 
ket, and percentagewise the profits 
from sales has fallen, although the 
camings arc substantial. Some of the 
companies have centered on the use ol 
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glass containers, and othci’S on less ex¬ 
pensive metal. Tliere has been a defi¬ 
nite shift toward glass in recent years, 
which was the original form of the con¬ 
tainer used by Clapp. There has been 
a geographical element involved in the 
distribution and use of the products of 
the different companies, with the sales 
of one company leading in one section 
of the countiy and another leading in 
some other section. 

■\Vhile the products of the canned 
food industry have played a part in 
what might be described as tlic “har¬ 
mony” of life and living, in that thej* 
have led to an improvement in the 
well-being of infants, and hence to 
happiness and peaec in the home, there 
is considerable “disharmony” among 
the companies in the industiy. While 
this in no way involves the pediatri¬ 
cian, who will continue to use tlic \ise- 
ful products brought out by the rival 
companies, the rows that have de¬ 
veloped arc of intcrc.st to him as he is 
very much involved in the use of the 
various products. 

Financial papers have recently re¬ 
ported that suits have hcen brought by 
the Gerber and by the Heinz companies 
against Beech-Nut, charging unfair 
competition in California, with viola¬ 
tions of the Sherman, Clayton, and 
other Acts of Congress. Damage suits 


aggregating $20 million have been 
filed. JIany charges arc involved: 
price differentials, false advertising, 
unfair promotions, rebates, etc. One 
of the claims reported as a basis for 
one of the suits is that Bccch-Nut rep¬ 
resentatives bought out the entire prod¬ 
uct of one of the companies in some 
supcrmarlccts, so that only their own 
products would be left on the shelves 
for customei's. Naturally there are de¬ 
nials and counterclaims. 

It usually takes many months and 
even years before such suits come to 
trial. We have no opinion as to the 
right or wrong of the claims made by 
the companies involved. The products 
of the companies, however, have been 
an important contribution to infant 
feeding and mUrition and arc designed 
for use as advised and directed by the 
pediatricians. For tliis reason the pe¬ 
diatricians liavc nn interest (not fi¬ 
nancial) in the companies, and tlic out¬ 
come of this inteniocinc warfare \n\\ 
be closely followed by those of us with 
seals on the sidelines. 

Under the circum.stances it might be 
a wise precaution if the booths of the 
warring companies were widely sepa¬ 
rated in setting up the commercial ex¬ 
hibits at pediatric inceting.s, so that as 
innocent bystanders wc will not be 
hurt if the cans begin to fly. 


iMEDICAL SCIIOOIiS AND jMEDICAL STUDENTS 


A t PEESENT there are 83 ap- 
proved medical schools in the 
United States, of which 79 have 4-ycar 
programs. Two others, Florida and 
Seaton Hall, will become eligible in 
19G0 when their fii-st classes arc grad¬ 
uated, and a 4-yoar school at the Uni¬ 
versity of Kentucky is scheduled to 
open in 1959. In the 1950-1957 school 


year there were 29,003 medical stu¬ 
dents enrolled in the 83 scliools, and, 
in addition, 127 attending tlic two 
schools mentioned above. Ton years 
previously, 194C-1947, the number of 
medical students enrolled was 23.900. 
TIius an increase of 21 per cent in the 
number of students has taken place in 
the ten years. 



634 


THE JOURNAL OF PEDIATRICS 


The rush for higher education ■which 
led to so many seeking admission to the 
medical schools folio-wing “World War 
II has eased. For the entering class 
in 1949 there Avere 3.5 applicants for 
each place available. By 1955 this 
had dropped to 1.9. The situation, 
ho-wever, is beginning to reverse itself, 
and medical educators believe that by 
tlie mid-sixties there will be a return 
to the 1949 situation. The average 
applicant continues to apply for ad¬ 
mission to several schools. In 1956 
there were close to 16,000 applicants 
who filed nearly 60,000 applications or 
3.8 per applicant. This varies little 
from the figure for a number of past 
years. 

The teaching responsibilities of the 
medical school faculties are not limited 
to the teaching of the 29,000 medical 
students. In 1956-1957 the schools 
carried teaching responsibilities to 
63,000 other students, as interns, resi¬ 
dents, felloAVS, postgraduates, and ad¬ 
vanced students, and to dental, phai'- 
macological, and nursing students. 

The demand for more doctors will 
increase in the j’^ears to come with a 
rapidly increasing population and with 
so many in the old age group. The 
ratio of 133 doctors to every 100,000 
of population in the United States 
has changed little in recent jmars. The 
demand for more doctore for services 
of a governmental nature, and for in- 
dustiy, is steadily increasing. The 
Association of American iiledical Col¬ 


leges in 1956 recommended that the 
increase in the number of physicians 
needed should be met by increasing 
the number of medical schools. In 
1957 the Association proposed that the 
universities should be encouraged to 
develop programs that Avould offer the 
first two years of the medical course. 
A survey has shown that the present 
4-year schools have facilities to train 
between 300 and 400 additional third 
and fourth year students. Tliis pro¬ 
posal has been concurred in by the 
Council of jMedieal Education of the 
American Medical Association. 

One of the common misstatements, 
not infrequently heard, is that an ap¬ 
plicant for admission to a medical 
school to be accepted must have had 
a college “A” grade scholastic aver¬ 
age. The actual percentage of stu¬ 
dents admitted to the entering class 
in 1956 by college grades ivas as fol¬ 
lows: “A,” 16.1 per cent; “B,” 69.9 
per cent; “ C, ” 14 per cent. 

Along Avith everj'thing else tlic cost 
of a medical education is steadily ris¬ 
ing, bringing a very disturbing finan¬ 
cial factor into the determination 
of who AviU be the doctors of the fu¬ 
ture. Tuition fees in 1956-19.57 ai'cr- 
aged .$720 for resident students and 
.$918 for nonresidents, as compared 
with $684 and $857 for 1955-1936. 
Tlic difference between I’csident and 
nonresident involves the state-siqiport- 
ed schools. 
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GLYCOGEN STORAGE DISEASE OF THE HEART 
Clinical Observations in Five Infants 
Sidney Friedman, SI.D., and Rachel Ash, jM.D. 
Philadelphia, Pa. 


B ecause glycogen storage disease 
of the lieart is a rare disease, the 
clinical data accumulated from five in¬ 
fants in whom this diagnosis was con¬ 
firmed at autopsy seems worthy of 
presentation. In recent reports,'* -• ^ 
the similarity in clinical manifesta¬ 
tions among infants with glycogen 
storage disease of the heart and amyo¬ 
tonia congenita has been stressed. It 
is our purpose to emphasize this aspect 
of the clinical picture since the gen¬ 
eralized skeletal muscle involvement 
rather than the cardiac manifestations 
dominated tJie clinical course of our 
five patients. 

The rarity of glycogen storage dis¬ 
ease of the heart is well documented. 
In 1950, di Sant Agneso, Andersen, 
Mason, and Bauman^ accepted only 
fourteen cases from the world litera¬ 
ture, acknowledging tlic probable ex¬ 
istence of otliers in wliich the diagno¬ 
sis was not conclusively proved. In 
1954, Ro.ssi® estimated that less than 
forty eases had been reported to that 
date. The familial nature of glycogen 
storage disease of the lieart is recog- 

From tlie Department of Cardiology of the 
Children's Ho.^ipital of Plillndelph/a and the 
Department of Pediatrics, School of Medicine, 
University of Pennsylvania. 


nized.® A recessive and perhaps sex- 
linked mechanism of transmission has 
been suggested.' The involvement of 
multiple siblings in a single family 
has been reported.®- ® Consanguinity 
has been a finding in several families. 

Tlie existence of two main varieties 
of glycogen storage disease has been 
described on clinical grounds for many 
yearsj namely, the hepatic form orig¬ 
inally described by von Gierke in 
which the liver and kidney are the 
primarj’ sites of glycogen deposition, 
and the nonhepatic or cardiac form in 
which the myocardium and skeletal 
muscles are primarily involved. The 
studies of Cori'® have demonstrated a 
chemical difference between these two 
entities. Yon Gierke’s disease, or gly¬ 
cogen storage disease of the liver, is 
marked by hepatomegaly, renal en¬ 
largement, and retarded somatic 
growth. Hypoglycemia, ketosis, and 
hjTerlipemia can usually be demon¬ 
strated together with a diminished re¬ 
sponse to opineplirinc administration. 
Cori has shouTi that the glycogen struc¬ 
ture in these patients is essentially nor¬ 
mal, but that a definite decrease in tbo 
amount of the enzyme, ghicosc-G-phos- 
phatasc, is present. This enzyme is 
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responsible for splitting off phosphate 
from the glucose molecule and thus 
permitting its passage into the circula¬ 
tion and delivery to the tissues. A 
deficiency of this enzyme would like- 
unse impair glycogenolysis. The chief 
product of glycogen breakdovni is glu- 
cose-l-phosphate which is then con¬ 
verted to glucose-6-phosphate. Im¬ 
paired breakdown of the latter com¬ 
ponent, due to the enzj^me deficiency, 
leads to its accumulation and slowing 
of the reversible reactions leading from 
glycogen to glucose. 

In contrast to von Gierke’s disease, 
glycogen storage disease of the heart 
and skeletal muscles is not associated 
primarily vdth hepatomegaly and evi¬ 
dence of impaired carbohj^dratc me¬ 
tabolism. In this disease, muscle 
wealmess, cardiac enlargement, and 
enlargement of the tongue have been 
prominent findings. Structuralh" nor¬ 
mal glycogen is found in the involved 
organs and the amount of glucosc-6- 
phosphatase is apparently normal. At 
present, no satisfactory chemical ex¬ 
planation is available for the precise 
metabolic abnormality present in this 
tj’pe of glycogen storage disease. 
Cori’° and Recant'^ have listed two 
other vciy rare and unusual clinical 
varieties of glycogen storage disease in 
which deficiencies in the enzymes re¬ 
sponsible for sj'nthesis or breakdown 
of the branched structure of the gly¬ 
cogen molecule have been demon¬ 
strated. The gh'cogen in the ti.s.sncs 
of affected individuals has been 
found to be of abnormal structure. 

Two clinical reports have recently 
described patients with a nonhepatic 
fonn of glycogen storage disease in 
which the skeletal muscles have been 
primarily involved with relatively lit¬ 
tle deposition of glycogen in the myo¬ 


cardium. In the two patients re¬ 
ported by Krivit and associates" pro¬ 
found muscle weakness was ])rcsent, 
suggesting initially the diagnosis of 
amyotonia congenita. A primary mus¬ 
cular dystrophy with deposition of 
glycogen in skeletal muscle was finally 
diagnosed in each case; no neurologi¬ 
cal disease was demonstrable. The 
deposition of small amounts of gly¬ 
cogen was described in the cardiac 
specimen in one of these cases and in¬ 
creased cardiac weight was found at 
autopsy in the other. However, both 
of the patients demonstrated normal 
electrocardiographic tracings and nor¬ 
mal cardiac silhouettes in roentgeno¬ 
grams taken during life. Similarly, 
the first case described by Zellweger 
and co-workers^ also showed extensive 
skeletal muscle infiltration with gly¬ 
cogen, but a normal heait size was 
demonstrated on rocntgenographic ex¬ 
aminations and a normal electrocardio¬ 
gram was recorded. It thus appears 
that the relative degree of .skeletal or 
myocardial involvement can vary ovoi’ 
a Avidc range in the nonhepatic form 
of glycogen .storage disease. Patients 
may demonstrate primarily skeletal or 
primarily myocardial involvement, or 
mixed degrees of involvement. In 
each of the five patients included in 
the present .study, extensive skeletal 
as well as cardiac mu-scle involvement 
was noted both clinically and patho¬ 
logically. This combined form of in¬ 
volvement in nonhepatic glycogen 
storage disease is apparently more 
common than the primary skeletal mus¬ 
cle variety. 

The duration of life in most patients 
with gij’cogen storage disease of the 
hcail- has varied from a few hours to 
nine months. In the review of Land¬ 
ing and Bangle,' several earlier casc.s,’ 
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which were reported to have survived 
for longer periods of time, were con¬ 
sidered by the authors to represent 
another disease entity. j^Iost patients 
with this disease have eventually suc¬ 
cumbed to the complications of i*espir- 
atory muscle W'calmcss, presumably 
caused by the deposition of glycogen 
in those muscles. Relatively few have 
been reported to have died in a state 
of congestive failure. No form of 
treatment has altered the uniformly 
fatal outcome. 

CLINICAL OESEBVATIONS 

Since the clinical and pathologic 
findings in the five infants included 
in this report are very similar, the 
details of only a single case will be 
reported fully. Pertinent clinical find¬ 
ings in all of the five cases have been 
summarized in Table I, A t>T>ical 
electrocardiographic tracing is pre¬ 
sented in Fig. 1. Representative 
roentgenograms of the chest arc pre¬ 
sented in Figs. 2 and 3. 

CASE REPORT 

L. G., a negro male infant, died at 
the age of 4^/^ months, one month fol¬ 
lowing admission to the Children’s 
Hospital of Philadelphia. The chief 
complaint on admission was cough as¬ 
sociated ^^'ith fever of three days’ du¬ 
ration. 

Family History .—The immediate 
family consisted of two healthy par¬ 
ents and an 8-year-old half sister bom 
of the mother’s previous marriage. 
The half sister was reported to have 
congenital heart disease for which she 
was operated upon elsewhere. At 
present she also demonstrates evidence 
of rheumatic heart disease. The pa¬ 
tient was the product of the first preg¬ 
nancy of his parents; a subsequent 
male offspring is now living and well 
at the age of 11 months. 


The mother had six siblings, all of 
whom were living and well except one 
who suffered an accidental death. The 
father had ten siblings of whom two 
died in infancy; the first of these suc¬ 
cumbing to pneumonia prior to the 
father’s birth. When tlie father was 
13 years old, another younger sibling 
was born who demonstrated listless¬ 
ness and wealaicss associated with a 
paucity of spontaneous movements. 
This infant died suddenly during the 
course of a feeding at home and as¬ 
piration pneumonia was suspected. 
No hospitalization or post-mortem ex¬ 
amination was carried out on cither 
of the father’s deceased infant sib¬ 
lings. 

History of Present Illness .—The pa¬ 
tient was born following a 9-month, 
apparently normal pregnancy with a 
birth weight of 3,295 grams. No neo¬ 
natal difficulties wore noted. Tlie in¬ 
fant was breast fed for two months 
and thereafter fed an evaporated milk 
formula. Supplementaiy vitamins 
were administered from birth. 

The infant visited the Well-Bal)y 
Clinic of the maternity hospital at 1 
and 2 months of age. A herniu and 
hydrocele were detected and plans 
were made for tlioir future repair. 
Approximately three da^’s prior to ad¬ 
mission a fever associated with cough 
was noted. Listlessncss was also ap¬ 
parent for the first time during this 
interval. Feedings were taken poorly 
and some regurgitation occurred. Ex¬ 
cessive mucus in the nasopharynx was 
also noted. A tentative diagnosis of 
pneumonia was made at the time of 
admission. 

^ Physical Examination. —Examina¬ 
tion on admission revealed a well- 
nourislicd and hydrated Negro male 
infant -B-ith mild respiratory distress 
and a fairly strong cry. Jlild retrac¬ 
tions of the chest wall were noted with 
each inspiration. No cyanosis or jaun¬ 
dice was evident. Tlie pulse rate was 
13G per minute; respiratory rate 36 
per minute; temperature 101.2° F. 
The body wciglit was 5,305 grams; 
the head circumference, IG inches; 
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chest circumference, 15 inches; and 
body length, 26 inches. Secretions 
were present in large amounts in the 
nasopharynx. Over both lung fidds 
coarse breath sounds but no fine rales 
could be heard. Cardiac enlargement 
to the left was suspected on percus¬ 
sion. A low-pitched, soft systolic mur¬ 
mur was audible to the left of the 
mid-stcrniini; no murmurs wore audi¬ 
ble posteriorly. No thrills or dias¬ 
tolic murmurs were detected. Tlie 
liver edge was palpable 2 cm. below 
tlie right costal margin. A left hydro¬ 
cele and loft inguinal liernia were 
present. No obvious neurological 
manifestations were evident at this 
time; all reflexes were present and 
normal. 

The diagnostic impression at the 
time of admission was upper respira- 
tor}’’ tract infection, possibly associ¬ 
ated with pneumonitis. A roentgeno¬ 
gram of the chest taken at the time 
of admission showed cardiac enlarge¬ 
ment but no evidence of pneumonia 
or of increased pulmonary vascular 
markings. 

Lnhorafory Studies .—Hemoglobin 
level on admission was 9.2 Gm. per 
cent; little variation occurred during 
the one-month period of hospitaliza¬ 
tion. Tlie white cell count on entry 
was 8,000 and reached a peak of 13,000 
approximate!}' one week prior to death. 
The differential white blood cell count 
varied, at times showing a predomi¬ 
nance of lymphocytes and, on other 
occasions, a majority of neutrophils. 
Urinalysis revealed a specific gravity 
of 1.017 and a pH of 5; no excessive 
amounts of protein, sugar, or acetone 
were clotectod; microscopic examina¬ 
tion w’as negative. A sickling prepara¬ 
tion was negative; an old tuberculin 
skin test in a dilution of 1:1000 was 
also negative. A blood culture on ad¬ 
mission was sterile; cultures of the 
nasopharynx on mnltiplo occasions re¬ 
vealed no unusual organisms. An 
electrocardiogram, taken on the day 
following admission, revealed verj* 
liigh amplitude QllS complexes in all 
leads with depression of the S-T seg¬ 


ments and negative T waves in the 
limb leads. Rocntgenographic exam¬ 
ination of the chest was repeated on 
two occasions and demonstrated no 
change in the degree of cardiac en¬ 
largement. Approximately one week 
prior to death, atelectasis of the left 
lower lobe was evident on roentgeno- 
graphic study. 

Blood chemistry studies were as fol¬ 
lows: NPN, 36 mg. per cent; cephalin 
flocculation, negative; thjTUol turbid¬ 
ity, 1.4 units; serum protein, 5.5 Gm. 
per cent; serum albumin, 2.4 Gm. per 
cent; serum globulin, 2.1 Gm. per 
cent; cholesterol esters, 121 mg. per 
cent. The serum mucopolysaccharides 
were found to be noi'mal in total 
amount and in their electrophoretic 
pattern. The red blood cell glycogen 
content was found to be normal, i.e., 
equivalent to controls. A fasting 
blood sugar was 79 mg. per cent and 
one hour after epinephrine was given 
the blood sugar level rose to 173 mg. 
per cent. The fasting serum pyruvate 
was 1.24 mg. per cent, and twenty 
minutes after the injection of epinepli- 
rine the pyruvate level was 2,92 mg. 
per cent; one liour later it was 2.33 
mg. per cent. The response of the 
blood sugar and pynivatc level.s to 
epinephrine administration Avas con¬ 
sidered normal. The serum levels of 
sodium, potassium, chloride, and COs 
Avcrc within normal limits. 

Hospital Course. —The patient was 
promptly started on antibiotic therapy 
but the fever failed to subside. On 
the fourth hospital day, marked mu.s- 
cular flaccidity and lethargy were 
noted. Because of this finding associ¬ 
ated with caixliac enlargement, a 
biopsy of the left gastrocnemius mus¬ 
cle was performed. The specimen of 
muscle showed focal areas in Avhicli 
marked vacuolization of the cytoplasm 
of tlie muscle fibers Avas present. Pro- 
gressh'cly increasing muscle Aveaknoss 
and flaccidity developed until the in¬ 
fant was unable to suck or SAvalloAv; 
garage feedings Avere necessary. Be¬ 
cause of some increase in li\’cr size 
and the presence of respiratoiy dis¬ 
tress, digitalization Avas attempted. 
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Gross arrli^ktnia resulting from dig¬ 
italis intoxication appeared shortly ai- 
ter one half of the calculated amount 
of digitalis was administered. This dis¬ 
appeared with a reduction in the dose 
of digitalis. The difficulties arising 
from large amounts of tenacious 
mucoid material in the nasopharynx 
became progressively greater. Fre¬ 
quent aspirations of the nasopharjmx 
were inadequate and finally a tracheot¬ 
omy was performed. Death occurred 
at the age of months, one month 
after admission. 

Post-mortem examination was car¬ 
ried out promptly. Almost the entire 
heart, 60 grams of liver, and 20 grams 
of psoas muscle were frozen within 
one hour of death. Portions of these 
tissues were sent in the frozen state 
to the laboratory of Dr. G. Cori where 
the following chemical analyses, shown 
in Table II, were made. 


by large vacuoles which stained posi¬ 
tively ivith Best’s mucicarmine and 
periodic acid-Schilf stain. 

The liver was enlarged; its surface 
was smooth and glistening; the edge 
was sharp. On section, the color of 
the liver was pale yellow and the 
architecture appeared normal. Micro¬ 
scopic examination of the liver re¬ 
vealed marked vacuolization; the cell 
nuclei were in an eccentric position. 
Special staining techniques demon¬ 
strated that the vacuoles contained ma¬ 
terial with the staining characteristics 
of glycogen. Skeletal muscle fibers 
also showed marked vacuolization and 
apparent loss of cytoplasm. Both 
lungs were purplish-red and fleshy. 
There were scattered areas of hemor¬ 
rhage present. On section there were 
small collapsed areas and areas of 
crepitation. Congestion and edema 
were marked. The trachea and bron- 


Table II 


TISSUE 

% GLYCOGEN 1 

% GLYCOGEN 
END-GROUP 

% GLYCOGEN SPLIT BY 
PHOSPHORYLASR 

1 AMYLO 1-6-GLVCOSI- 
DASE IN DNITS/100 
MG. 

Heart 

6,6 

6.9 

47 

120 

Psoas 

13.0 

7.1 

42 

131 

Liver 

6.2 

7.9 

39 

— 


It was concluded that these tissues 
contained glycogen of normal struc¬ 
ture as well as a normal amount of 
amylo 1-6-glucosidase, the enzyme re¬ 
sponsible for splitting the 1-6-gluco¬ 
sidase linkages which produce the 
branched structure of the glycogen 
molecule. 

Necropsy Findings .—The heart 
weighed 46 grams. The systemic and 
pulmonary venous return was normal 
as were the great vessels, valves, and 
septa. The papillary muscles of the 
left ventricle presented a diffuse gray- 
pink color which was evident through 
the transparent endocardium. The 
left ventricle was hypertrophied and 
somewhat dilated. Microscopically, 
the myocardial fibers were increased 
in size and showed prominent irregu¬ 
lar hyperchromic nuclei. The cyto¬ 
plasm was almost entirely displaced 


clii were filled with a greenish exudate. 
Microscopic examination of the lungs 
showed focal areas of atelectasis. 
Many alveoli were filled with pro¬ 
teinaceous material. The tracheobron¬ 
chial lymph nodes were enlarged. 

DISCUSSION 

A review of the family history in 
each of the five infants studied pro¬ 
vides further information to support 
the genetic determination of glycogen 
storage disease of the heart. Two of 
our five patients were born to the 
same parents; a third male offspring 
in this family also died in early in¬ 
fancy and, although a post-mortem 
examination av a s not performed, 
showed an abnormal electrocardiogram 
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compatible with the presence o£ gly¬ 
cogen storage disease of the heart. 
Thus, in a single family, there were 
probably three cases of glycogen stor¬ 
age disease, two females and one male, 
in addition to four older siblings -who 
arc living and well. Since the diag¬ 
nosis in one male and one female in¬ 
fant was confirmed at .autopsy, the 
conventional form of sex-linkage in 
the genetic transmission of this dis¬ 
ease seems unlikely. In another in¬ 
stance, both an older half sibling of 
the same mother, and a younger sub¬ 
sequent sibling of the same parents 
arc known to be free of glycogen stor¬ 
age disease of the heart. A review of 
the family history in this case re¬ 
vealed two neonatal deaths among 
siblings of the father. No definite 
history of consanguinity could be 
elicited in any of the families. 

The obstetrical histoiy in each of 
our five cases was not unusual. The 
birth weight of each of the five in¬ 
fants was above 3,000 grams except 
in the case of one premature infant 
who was one of twins, the sibling dy¬ 
ing at the time of birth. The birth 
order of the involved infant within 
each family varied from the first to 
the eighth position. Three of the in¬ 
fants were males and two were fe¬ 
males; four were Negroes and one 
white. l\r.aternal age ranged from 2.5 
to 30 years; paternal age from 28 to 
50 years. 

The average age of the patients on 
admission to the hospital was 4 months 
with a range of 2 to 7 months. SjTnp- 
toms were first recognized at least 
one month prior to admission in four 
of the five eases and in two instances 
dated from the neonatal period. From 
the sequence of clinical events in these 
five patients, the onset of definite 


symptoms may be expected hy the age 
of 4 to 6 months. The absence of 
symptoms at the age of 6 months 
would be strong evidence of the ab¬ 
sence of this disease. The average 
age at the time of death was 6 months 
with a range of 41/0 to months. 
No sdnglc factor seemed to be related 
to longer survival. 

The Iiospital course in each instance 
was progressively downhill with occa¬ 
sional temporary plateaus associated 
with the successful treatment of sec¬ 
ondary bacterial infections. Death in 
all instances resulted from aspiration, 
pulmonary' infection, and pulmonary 
complications. In no instance was 
frank eonge.stivc heart failure ob¬ 
served. Because of the presence of 
respirator}' distress and known cardio- 
megaly, digitalis was employed in two 
cases wdthout apparent benefit. In 
both instances, digitalis intoxication 
was induced, snggc.sting the possibility 
that the myoenrdium in the.se infants 
was particularly sensitive to the ef¬ 
fects of digitalis. The amount of dig- 
it.nlis administered prior to the ap¬ 
pearance of toxic sjTnptoms was rela¬ 
tively small in both instances. 

The most striking physical findings 
noted in tliese five patients were those 
pertaining to the neuromuscular sys¬ 
tem. Paucity of spontaneous move¬ 
ments, generalized muscle weakness, 
and diminished deep tendon reflex re¬ 
sponses were consistently present and 
pix)gressive in all patients. Despite 
the obvious muscle weakness, palpa¬ 
tion of the involved skeletal muscles 
in several instances revealed them to 
be of average or slightly greater than 
average size with a firm, rubbery con¬ 
sistency suggestive of muscles observed 
in pscudoln*pertrophic muscular dys¬ 
trophy. Respirator}' distress was also 
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readily apparent as the result of the 
accumulation of secretions in the re¬ 
spiratory tract. 

Attention was usually directed to 
the heart by the demonstration of 
cardiac enlargement either on physical 
examination or in routine roentgen 
examination of the chest. A cardiac 
murmur was detected in four of the 
five patients. These murmurs were 
of low intensity and low pitch, best 
heard to the left of the lower sternum 
or over the mid-precordium and would 
not ordinarily he considered signifi¬ 
cant murmurs. There were no as¬ 
sociated thrills or diastolic murmurs. 
In only one of the five infants was a 
murmur audible over the posterior 
chest wall. Gross enlargement of the 
liver was never observed although the 
liver edge was palpable below the 
level of the right costal margin in four 
of five cases. The spleen was not 
palpable in any of our patients. 

Approximately a dozen electrocardi¬ 
ographic tracings recorded from pa¬ 
tients with glycogen storage disease of 
the heart have been reported in the 
medical literature to date; only about 
half of these have been reproduced 
and are available for review. In 1954, 
Johnson^^ outlined the electrocardio¬ 
graphic alterations observed in this 
condition in five tracings then avail¬ 
able. He noted certain similarities 
among these tracings and listed the 
following characteristic features: (1) 
tall, upright QRS complexes in Leads 
I and II, inverted in Lead III; (2) 
depressed S-T segments in all standard 
leads; (3) inverted T waves in all 
standard leads; (4) elevated S-T seg¬ 
ments in the right-sided precordial 
leads and depressed S-T segments in 
the left-sided preeordial leads; (5) 


upright T waves in the right-sided pre¬ 
cordial leads and inverted T waves in 
the left-sided precordial leads. Rossi^ 
recently reported his observations on 
five additional tracings recorded from 
seven of his own patients with glyco¬ 
gen storage disease of the heart. A 
sinus tachycardia was present in all; 
high as well as low voltage complexes 
were observed, and right-sided as well 
as left-sided tracings were found to be 
compatible with this diagnosis. The 
consistent depression of S-T segments 
and the finding of negative T waves in 
the standard leads as well as in the 
left-sided precordial leads were also 
observed by Rossi. 

Electrocardiographic tracings were 
available in four of the five infants 
described in this report, including 
precordial leads in three cases. A 
typical tracing is shown in Pig. 1. In 
general, the findings were similar to 
those previously reported. All trac¬ 
ings showed a sinus tachycardia or 
normal sinus rhythm. The QRS com¬ 
plexes Avere of very high amplitude in 
all of the four tracings; the average 
height of the R Avave in standard 
Lead I Avas 28 mm. The P-R interval 
in the four tracings varied from 0.08 
to 0.10 second; none Avere prolonged 
to the upper limit of normal. The 
Q-T interval varied from 0.27 to 0.29 
second, also Avithin the range of nor¬ 
mal. 

In Lead I the P Avaves Avere found 
to be notched in tivo tracings and to 
be peaked in Lead II in all four. The 
amplitude of P 2 Avas greater than 2.5 
mm. in only one patient. The QRS 
complexes in the standard leads 
showed no axis deAuation in any of the 
cases. The Q Avaves Avere of pro¬ 
gressively increasing depth from Lead 
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I to Lead III. There was a prominent 
R wave over the right side of the 
chest in the three instances in which 
prccordial leads were available. Over 
the left side of the chest the QBS 
complexes were diphasic with the B 
wave somewhat larger than the S 
wave. In Lead aVn, a prominent S 
wave was present in two cases and a 
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diphasic QBS was present in one 
instance. 

Depressed S-T segments were found 
in tlie limb leads in three of our four 
cases. This depression was of a severe 
degree, involving Leads II and III 
most commonly; Load I also showed 
this abnormality in two cases. Nega¬ 
tive T waves were present in all three 
standard limb leads in three of the 
four cases; in the remaining case, 
only in Leads II and III. Late in- 
vei’sion of T and negative T waves 
over the left chest were demonstrable 
in only one of the tracings. 

These electrocardiographic abnor¬ 
malities simulate those found among 
other primary myocardial disea.sos of 
infancy. On the basis of T-wave 
changes alone, glycogen storage dis¬ 
ease cannot be differentiated with cer¬ 
tainty from such lesions as primaiy 
endocardial fibroelastosis, aberrant ori¬ 
gin of the left coronary artery arising 
from the pulmonni'j* artery, intersti¬ 
tial myocarditis, and medial necrosis 
of tlie coronary arteries. However, 
study of the QRS complexes offers 
some information wliich is useful in 
attempting to differentiate the various 
entities in this group. For instance, 
in most cases of primaiy endocardial 
fibroelastosis and in all instances of 
aberrant origin of the left coronary 
artery arising from the pulmonary 
arteiy, the electrocardiogram should 
provide evidence of isolated left ven¬ 
tricular hypertrophy. A deep Q 
wave in Lead I and reciprocal changes 
in the S-T segment.s in Leads I and III 
may be pi-osent in the latter anomaly 
and should provide a means for dif¬ 
ferentiating these two conditions from 
each other. Glycogen storage disease 
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of the heart and interstitial myocardi¬ 
tis are conditions in which the myo¬ 
cardium is diffusely and uniformly 
involved. Hence evidence of isolated 
left ventricular hypertrophy would 
not be anticipated in tliese two enti¬ 
ties; evidence of biventricular cardiac 
enlargement is to be expected. Tlie 
presence of generalized muscle weak¬ 
ness in glycogen storage disease should 
permit its differentiation from inter¬ 
stitial myocarditis. 


was also within normal limits at the 
time of birth but was found to be 
enlarged on the twentietli day. 

At least two roentgenograms were 
available for review in each of the 
five infants included in this report; 
the earliest film taken at the age of 
two months and the latest at seven 
months. The cardiac silhouette was 
strikingly similar among the five pa¬ 
tients. In all instances, the cardiac 
shadow was moderately enlarged with 



Pig. 2.—Roentgenograms of the cliest taken in the anteroposterior and left anterior ^hQue 
views at the same time and from Uie same patient, as the electrocardiogram shown m Fig. -i. 
showing a moderate degree of cardiac enlargement with a globular cardiac contour. 


Landing, Villee, and Nadas^'* made 
serial electrocardiographic observa¬ 
tions in a patient ivith glycogen stor¬ 
age disease of the heart beginning at 
birth. A normal tracing was obtained 
at birth; this became abnormal be¬ 
tween the tenth and twentieth day. 
The infant died at the age of one 
month and demonstrated the typical 
pathologic findings of glycogen storage 
disease of the heart. In this same 
infant the heart size on roentgen study 


a rounded or globular contour in all 
views, particularly the anteroposterior 
and left anterior oblique (Pig. 2 and 
3). The cardiac enlargement in each 
case was of a diffuse nature with no 
specific chamber enlargement demon¬ 
strable. This feature may provide as¬ 
sistance in the differentiation of this 
condition from some of the other pri¬ 
mary myocardial diseases of infancy, 
especially from those conditions in 
which left ventricular enlargement 
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usually predominates, e.g., aberrant 
origui of the left coronary artery from 
tlie pulmonary artery and endocardial 
fibroelastosis. Among the five patients 
presented here, a moderate degree of 
cardiac enlargement rvas the rule; 
none showed massive and only one 
showed slight cardiac enlargement. 
The heart showed little change in size 
during the period of observation 
which ranged tip to two raoiitlis. Nei¬ 
ther the pulmonary artery segment 


G15 

jor role in the development of these 
pnlmonary complicatioirs althongh 
cardiac enlargement with bronchia! 
compression may also have been a fac¬ 
tor. No pleural fluid was observed. 

The diagnosis most eonunonly made 
at the time of admission or at the time 
of discovciy of definite muscle weak¬ 
ness was amyotonia congenita or 
Werdnig-IIoffmann's disease. In no 
insfanee was the initial impression 
that of heart disease. In two instances 



FlfT. 3.‘—Roentg^cnoRTanis of the ch«st In tlic anteroposterior ami left anterior oblique views 
from a G-month-olil infant who dicfl two inontUs later from elj-coKen storage disease of the 
heart and skeletal muscles. Note simllartty of genera) eartJJac contour on comparison with 
Fh?. 2. Also. In the anteroposti-rior \ie\v. the trlanKular-shuped double density appeacInK 
within the cardiac shadow la probably atelectasis of the left lower lobe. 


nor tile pcriphcnil vascular markings 
were especially prominent, althongh 
the problem of differentiating pulmo¬ 
nary infection from congestive heart 
failure arose in one case. In four of 
the five patients, pnlmoiiaty infection 
and/or atelectasis were present, us¬ 
ually involving the left lower lolic. 
Aspiration was thought to play a ma- 


fhe sluggish appearance of the baby 
with a large projecting tongue and 
flabby musculature suggested cretin¬ 
ism and/or mongolism. Two of tlie 
infants were given Prostigrain in or¬ 
der to nilc out the diagnosis of myas¬ 
thenia gravis; they .shoH-ed no re¬ 
sponse, In some instances the cardiac 
involvement only became evident when 
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a roentgenogram and/or electrocardio¬ 
gram was recorded. The diagnostic 
problem was best resolved by carrjdng 
out a skeletal muscle biopsy. In each 
of our four cases examined in this 
way the muscle fibers showed vacuoles 
containing material \vith the staining 
characteristics of glycogen. General¬ 
ized muscle weakness was clinically 
evident at this time in all four in¬ 
stances. The absence of abnormal 
liver function tests, a normal response 
to epinephrine, and no response to 
Prostigmin were also useful indirect 
or negative contributions to the diag¬ 
nosis. 

In the course of the diagnostic in¬ 
vestigation of the five infants included 
in this report, a host of laboratory 
tests were carried out. The re.sults 
of tliese tests were similar to those 
found in the ease descrilied above and 
in those previously reported in pa¬ 
tients with this disease; a mild noimo- 
chromic anemia, normal routine 
urinalj'ses free of excessive sugar and 
acetone, normal response of blood 
sugar levels to epinephrine administra¬ 
tion, normal liver function tests and 
blood chemistry studies. In addition, 
a few less commonly performed studies 
were carried out which are worthy of 
mention even though negative re.sults 
were also obtained. Electromyo¬ 
graphic recordings from the flexor 
digitorum sublimus of one infant 
showed normal motor unit potentials 
of decreased amplitude and decreased 
frequency consistent Avith a myopathy. 
There was no evidence of abnoi-mal 
electrical activity such as might be 
associated Avith an intrinsic neurologi¬ 
cal condition. Chronaxie determina¬ 
tions from arm and leg muscles Avere 
normal, indicating no CAudence of de¬ 
nervation. Bllis^^ earlier reported a 


normal response to faradic current 
stimulation. The serum glycogen 
level was deteimined in one case to 
be 8.16 mg. per cent; normal subjects 
tested simultaneously demonstrated 
serum glycogen levels of 20 to 25 mg. 
per cent. In one patient an electro¬ 
encephalogram Avas reported to sIioav 
no eAudence of cerebral dysrhythmia. 
A normal ventricular system Aims also 
demonstrated in this patient on pnen- 
moencephal ography. 

Specimens of skeletal and cardiac 
muscle from two patients Avere studied 
in the laboratory of Dr. Gerty T. 
Cori. The findings in one case are 
included in the case above. In the 
other instance the glycogen structure 
AAms also reported to be normal; an 
average 37 per cent of the glucose resi¬ 
dues of each glycogen molecule Avere 
in the outer branches, Avhich is Avithin 
the range of /normally occurring” 
glycogens. No enzyme deficiency Avas 
found. 

The pathologic changes, both gross 
and microscopic, found in this disease 
have been adequately described.’® In 
the five specimens aAmilahle for re- 
A'icAV, obvious cardiac enlargement Avas-- 
present in all instances, the average 
cardiac Aveight being 108 grams as 
compared to 36 grams for comparable 
normal infants.” In all instances the 
average left ventricular Avail thielmess 
AAms three times greater in these speci¬ 
mens than the average right ventricu¬ 
lar AA''all thickness. The relationship 
of the left and right ventricular Avail 
thicknesses Aims approximately the 
same as is seen normally at a com¬ 
parable age, suggesting that all por¬ 
tions of the heart muscle are evenly 
and diffusely iuA'olved. No additional 
gross congenital cardiac anomalies 
were noted in any of the specimens. 
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The microscopic examination of the 
myocardium showed fibers of increased 
size with prominent, irregular, hyper- 
chromic nuclei. The sarcoplasm was 
displaced to the periphery of the cells 
by a wide clear zone of material which 
had the staining cliaractcristics of gly¬ 
cogen. 

The finding of glycogen deposition 
on microscopic examination of the mj'- 
ocardium is not uncommon and is per 
se not specific for any one disease 
process. Mowry and Bangle'® found 
glycogen in the myocardium of six of 
thirty-three infants dying of variable 
causes unrelated to any type of gly¬ 
cogen storage disease. The presence 
of glycogen in the myocardium of 
diabetic patients is also well recog¬ 
nized.'® Thus, the finding of diffusely 
deposited glycogen in the myocardium 
is not in itself specific for cither the 
hepatic or cardiac type of glycogen 
storage disease. In general, a quan¬ 
titatively greater degree of infiltration 
will be found in the heart in the car¬ 
diac form as compared to the hepatic 
form of glycogen storage disease, al¬ 
though considerable depo.sition occurs 
in all organs of the body in both 
forms. Localized accumulations of 
glycogen in the myocardium are also 
knouTi to occur and have been vari¬ 
ously referred to as solitary and mul¬ 
tiple cardiac rhabdomyomatosis, con¬ 
genital glycogenic tumors of the heart, 
congenital nodular glycogenic degen¬ 
eration of the myocardium, and by 
other titles.*"' These lesions arc 
apparently not diseases of deposition 
of glycogen but are considered to be 
either turnom or developmental mal¬ 
formations associated witii some de¬ 
generative process. A variety of other 
congenital cardiac anomalies in which 
myocardial h.\q)ertrophy and perhaps 


myocardial ischemia are present may 
also be associated with the deposition 
of glycogen in the myocardium. In 
infants bom of diabetic mothers and 
in infants djung of erythroblastosis 
fetalis,® glycogen storage in the myo- 
cai*dium has also been observed. Thus, 
tlie pathologic diagnosis of glycogen 
storage disease of the heart cannot be 
made on the basis of glycogen deposi¬ 
tion in the myocardium alone. 

SUMMARY 

1. The clinical findings in five in¬ 
fants with glycogen storage disease of 
the heart and skeletal muscle ^"stem 
have been summarized. Emphasis has 
been placed upon the prominent role 
played by generalized muscle weak¬ 
ness and its complications rather than 
the cardiac manifestations in this en¬ 
tity. 

2. Tlic electrocardiographic findings 
in four patients with this disease are 
presented in detail because of the rela¬ 
tive paucity of previously reported 
tracings. 

3. Some problems pertaining to the 
differential diagnosis, both clinical and 
pathologic, of glycogen storage disease 
of the heart and skeletal muscle sys¬ 
tem have been discussed. 

Wb aro indebted to Dr. Gerty T. Cori of 
St. Louis, Missouri, for the chemical analy¬ 
sis of tissue specimens carried out in two 
cases. 
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FURTHER STUDIES ON THE CARDIOVASCULAR STATUS OP 
NOEIilAL NEWBORN INFANTS 

IV. Effect of Adrenaline, Acetylcholine, 10 Per Cent Oxygen, and 
100 Per Cent Oxygen on the Elegtrocardiograji 
Claude Dupuis, M.D.,* Bracq Dupuis, ;M.D.,* Forrest H. Adams, jM.D.,** 
John Lind, M.D., and Tuomas Pei.tonen, jM.D. 


I NFORMATION accumulated re¬ 
cently’'® indicates that the cardio¬ 
vascular .system of the normal new¬ 
born infant adjusts gradually over a 
period of several days rather than 
unthin minutes after birth as pi*cvi- 
ously supposed.’ The change from the 
fetal type of circulation to the new¬ 
born circulation is probably brought 
about by the following factors: an in¬ 
crease in systemic resistance; a de¬ 
crease in pulmonary resistance; an 
increase in the arterial oxygen satura¬ 
tion; and other less well-defined fac¬ 
tors.® Associated with these funda¬ 
mental changes in the cardiovascular 
system is the presence of a large left- 
to-right shunt through the ductus ar¬ 
teriosus at rest’' ® and a right-toJeft 
shiuit with crying’’ * and right ven¬ 
tricular and pulmonary artery hyper¬ 
tension.®* ® During this period of ad¬ 
justment, the newborn infant’s cardio¬ 
vascular system responds to adrenaline 
and noradrenaline with an increase 
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in right ventricular and pulmo¬ 
nary artery pressure; and adrenaline 
produces a tachycardia whereas nor¬ 
adrenaline produces a bradycardia.” 
Acetylcholine, 100 per cent oxj'gcn, 
and 10 per cent oxygen \vith 90 per 
cent nitrogen appear to produce no 
significant effect on the right ventric¬ 
ular pre-ssuro of such infants.® These 
responses and findings in the normal 
newborn infant have been found to be 
somewhat different from those obtained 
ill nc\Yl)Ovn animals.'®'’' 

The complexity of direct measure¬ 
ment of right heart pressures, shunts, 
and resistance suggests the need for 
simpler methods of measuring these 
changes. For these reasons, it seemed 
of interest to evaluate the role of the 
electrocardiogram in such studies. 
Ziegler" has recently reported the 
electrocardiographie clianges during 
the fiist few hours and days of life as 
part of an over-all survey of the elec- 
troeardiographio findings in normal 
infants and children. In this connec¬ 
tion, James" has suggested that the T 
wave in unipolar Lead V, may reflect 
in part the pressure in the right ven¬ 
tricle and pulmonary arterj-. 

This paper presents the results of an 
investigation on the effects of adrenal¬ 
ine, acetylcholine, 100 per cent oxygen, 
649 
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and 10 per cent oxygen on the electro¬ 
cardiogram in normal newborn infants 
ranging in age from birth to 9 days. 
Cardiac catheterization was not per¬ 
formed as a part of these investiga¬ 
tions. 

MATERIALS AND METHODS 

All of the newborn infants studied 
in this report were selected after his¬ 
tory and physical examination had 
demonstrated that each was free from 
cardiovascular disease. No heart mur¬ 
murs were recorded on the phonocai'- 
diogram. 

Group I consisted of 30 infants boim 
in the Universitj’" Hospital at Turku, 
Finland. Electrocardiograms wei*e re¬ 
corded daily for the first 3 to 4 days 
of life by use of the conventional 
techniques and leads recommended by 
Ziegler.'- 

Groups II and III were comprised 
of 25 infants eacli born in the 
Sodrabarnbordhuset, Stockholm, Savc- 
den. The 25 infants of Group II 
Avere under 24 hours of age and the 25 
of Group III were betAA^een 5 and 9 
days of age. This later age period Avas 
selected to compare Avith the foi'nier 
since it is thought that the major 
neonatal circulatory adjustments are 
completed by 5 daj's of age under 
normal circumstances.'’ ® In these 
tAvo groups of infants, the three stand¬ 
ard biopolar, the three unipolar ex¬ 
tremity, and unipolar Leads Vi and 
Vs were recorded in each. 

Group IV consisted of 10 infants 
under 24 hours of age. In each infant, 
a base-line electrocardiogram was ob¬ 
tained, as mentioned, for Groups II 
and III. With the electrocardiogram 
recording unipolar Lead Vi, five of 
the infants (Group IVa) Avere given 
50 iig of acetylcholine (2 intravenously 


and 3 intramuscularly) and a continu¬ 
ous recording Avas made for fiA'c 
minutes. In five other infants in this 
age period (Group IVb) 100 per cent 
oxygen Avas administered liy a small 
hood for periods of 10 to 20 minutes 
during AAdiicli time electrocardiographic 
tracings were periodically made of 
unipolar Lead Vi. 

Group V consisted of 12 infants 5 
to 10 days of age. As in Group IV, 
base-line electrocardiographic tracings 
AA’ere obtained in each. With the 
electrocardiogram recording imipolar 
Lead Vi, six of the infants (Group 
Va) Avere given 50 /tg of adrenaline 
intramuscularly and a continuous 
recording Avas made for five minutes. 
In two infants, 97 and 98, a second 
dose of 100 fjug of adrenaline Avas given, 
and folloAved similarly; tAvo others 95 
and 96 received only 100 /ig of adren¬ 
aline. In four other infants (Group 
Vb) 10 per cent oxygen Avith 90 per 
cent nitrogen was administered by a 
small hood for 10 minutes during 
AA’hich time electrocardiographic trac¬ 
ings AA’ere periodically made of uni¬ 
polar Lead Vi. 

All of the electroeardiogz’ams AA'ere 
taken Avith a direct writing apparatus 
of the “jet” type (Elema Mngograph) 
using small electrodes. The concen¬ 
tration of the gas mixtures entering 
the baby Avas checked in each case AAuth 
a Beckman oxygen analyzer, the samp¬ 
ling tip of which was placed at the 
nostrils. Headings Avere made peri¬ 
odically during each study. Measure¬ 
ments of the electi’ocardiographic 

tracings Avere made according to the 
recommendations of Ziegler.^* 

RESULTS 

Table I summarizes the pertinent re¬ 
sults obtained in the longitudinal 
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studies of the thirty infants in Group I 
ranging in age from birth to 4 days. 
Each infant vdth the age at the time of 
study is listed. There were 16 female 
infants and 14 male infants. All had 
normal weights and lengths. In 19 of 
the 33 infants, the electrocardiographic 
axis deviation decreased with time, but 
these variations were frequently slight 
and of little significance. All showed 
evidence of right ventricular hyper¬ 
trophy as manifest by prominent BVi 
and SYg. The T wave in Yi was 
positive in all infants prior to 12 hoin*s 
of age and positive in most up to 24 
liours of age. After this time, TVi 
frequently became diphasic and then 
negative. There appeared to be no 
relationship between TYi and the axis 
deviation or RYi and SYg, TYg was 
usually positive, but it was negative 
on .six occasions, including 3 times in 
infant No. 20. The ventricular activa¬ 
tion time of Yi in all infants was 0.02 
second or less. 

Table II summarizes the pertinent 
results obtained in the cross-sectional 
studies of the 25 infants in Group II; 
all were under 24 hours of age. There 
were 13 male and 12 female infants; 
all had normal weights and lengths. 
They are arranged according to in¬ 
creasing age, the youngest was 1 hour 
and the oldest was 24 hours. The mean 
axis denation was 130 degrees \vith a 
range of 105 to 170 degrees. As in 
Group I, all showed evidence of right 
ventricular hypertrophy as manifested 
by a prominent RYi and SYg. The T 
wave in Vi was positive in those in¬ 
fants nnclor 12 hours of age. Between 
12 and 24 houi’s of age tlierc were 4 
infants who had diphasic and 3 who 
liad negative T waves in Yj. 

Table TII summarizes the pertinent 
results obtained in the cross-scctional 


studies of the 25 infants in Group III, 
all of whom were between 5 and 9 days 
of age. There were 16 male and 9 
female infants; all had normal weights 
and lengths. They are arranged ac¬ 
cording to increasing age; the youngest 
w'as 5 daiTs and the oldest was 9 days. 
The mean axis was 130 degrees with 
a range of 103 to 185 degrees. As in 
Groups I and II, all infants showed 
evidence of right ventricular hyper- 
trophJ^ The T wave in Yi was nega¬ 
tive in 20 infants and slightly diphasic 
in 5 infants. The major diphasic com¬ 
ponent in this later group was always 
negative. 

The results of the administration of 
50 ng of acetylcholine to five infants 
arc summarized in Table lY. These 
infants ranged in age from 5 hours to 
30 hours. In two, the drug was given 
intravenously and in three it was given 
intramuscularly in the arm. Although 
some inconsistent changes in the 
heart rate occurred, no other effects 
were observed on the electrocardiogram 
including the amplitude of the T wave 
in Yi which was positive in each case. 

Tlie results of breathing 100 per 
cent o.vygcn obtained in five infants for 
ten to twenty minutes ai’e summarized 
in Table Y. Those infants were be¬ 
tween 1 liour and 25 hours of age. The 
heart rate frequently decreased slightly 
but not invariably. The T wave in Yi 
was positive in all prior to, during, 
and following the procedure. The oxy¬ 
gen appeared to have no effect on it 
or any other part of the electrocardio¬ 
gram. All of the babies appeared 
agitated and 3 infants vomited. 

Group Y contained those infants 5 
to 10 days of age. In six of these, 50 
Pg of adrenaline was given intramus¬ 
cularly, two of whom received a second 
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Table III. Cross-Sectional Electrocardiographic Findings in 25 Normal Newborn Infants Between 5 and 9 Days op Age (Group III) 
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injection of 100 fig. The results of 
these studies are summarized in Table 
VI. Commonly there was an increase 
in heart rate of variable degree; how¬ 
ever, a few showed bradycardia due to 
disturbances of rhythm. There were 
2 instances of nodal rhythm, 3 of nodal 
cxtrasystoles, and 1 of bigeminal 
rliythm. In all instances, changes 
occurred in TVj, which prior to admin¬ 
istration of adrenaline was negative. 
In one instance, i^ became positive and 
in the others it became diphasic. The 
infants responded by manifesting 
agitation and early suffusion followed 
by paleness and tachypnea. 

Ten per cent oxygen in 90 per cent 
nitrogen was administered by hood 
for 10 minutes to four infants of 


general agreement witli the earlier 
reported findings of Ziegler.'® Specifi¬ 
cally the T wave in unipolar Lead Vj 
was regularly positive imder 12 hours 
of age and negative or diphasic after 
5 days of age. The transition between 
these two phases was gradual and took 
place over the same time interval that 
the pulmonary hypertension nonnally 
disappears.®* ® Evidence of right ven¬ 
tricular liypertrophy, however, per¬ 
sisted throughout this entire period 
without significant change. Adminis¬ 
tration of adrenaline to infants with 
presumably normal pulmonary artery 
pressures frequently produced changes 
in the T waves of the electrocardio¬ 
gram similar to those found in infants 
with pulmonary liypertension. 


Tabt.b VII. Effect of 10 Per Cent Oxtcen AaMmisTEBEo by Hood to 4 Normal Infants 

(Group Vb) 
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Group VI). The results are summa¬ 
rized in Table VII. Three were 6 days 
of age and one was 8 days old. All 
infants became cyanotic and somnolent. 
The heart rate increased somewhat, 
but not consistently. No changes were 
observed on the electrocardiogram in¬ 
cluding TVi. 

DISCUSSION 

The results of these studies on the 
electrocardiographic changes with age 
in the normal newbom infant are in 


Earlier attempts by us to reduce 
the pulmonary hjTiertension in infants 
under 24 hours of age by administra¬ 
tion of acetylcholine or breathing 100 
per cent oxygen were unsuccessful.® 
The negative results in these electrocar¬ 
diographic studies arc consistent with 
the earlier obsciwations. This lack of 
effect of acetylcholine on the pulmo¬ 
nary hjqicrlcnsion of newborn infants 
is in eonstrast to its effect in adults'**'® 
and animals'®*" with pulmonary hy¬ 
pertension, The negative effect of 100 
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per cent oxygen in these infants is also 
in constrast to its effect in some adults 
with pulmonary hypertension.^^ 

The inability to alter significantly 
the electrocardiographic pattern of 
newborn infants by administration of 
either 10 per cent or 100 per cent oxy¬ 
gen speaks against acute anoxia or 
anoxemia as a common cause of the 
findings.^® 

In spite of the results of these studies 
and of those reported previously, it 
is still difficult to make any positive 
statements regarding the nature of the 
pulmonary hypertension in the normal 
newborn infant. Further studies are 
indicated. 

SUMMARY 

The electrocardiographic changes in 
the normal newborn infant during the 
first 10 days of life were investigated. 
Thirty infants were studied longitudi¬ 
nally and seventy-two were studied 
eross-sectionally. The physiologic re¬ 
sponse of certain of the latter group 
of infants to administration of 10 per 
cent and 100 per cent oxygen by mask 
and to adrenaline and acetylcholine 
was measured recording unipolar Lead 
Vi. 

Changes with age reported earlier 
by Ziegler were confirmed. Alteration 
of the T wave in Vj took place over 
the same time interval that the pul¬ 
monary hypertension normallj’’ disap¬ 
pears. In older infants, administra¬ 
tion of adrenaline produced changes in 
the T wave of Vi similar to those 
found in younger infants who nor¬ 
mally have pulmonary hypertension. 

Administration of 100 per cent oxy¬ 
gen to the yoimger infants and 10 per 
cent ox 3 "gen to the older infants pro¬ 
duced no significant alteration in the 
electrocardiographic tracing of Vi, 


other than minor changes in the rate. 
Likewise, administration of acetyl¬ 
choline to the 5 '^ounger infants pro¬ 
duced no significant change in the 
pattern. 
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Piece of Tin in the Windpipe. Laryngo-lracheotomp.~-J>T. Paul F. Eve records {Nash¬ 
ville Journ. Med. and Stirg., Sept., 1857) the case of a negro boy, three years of age, which 
strongly illustrates the occasional great power of endurance of the human system. The 
patient two days before being taken to Dr. E., “while attempting to whistle with a small 
strip of tin in his mouth, fell backwards out of a piazza and inhaled it into liis windpipe. This 
was followed by instant and persistent embarrassment to respiration, loud rhonchus, loss of 
voice, or rather its reduction to a whisper, and some alight hemorrhage. The family physi¬ 
cian not having relieved tho patient by an emetic, inversion of the body, etc.,“ directed the 
boy to bo taken to Nashville. Being satisfied from the sjTnptoms that there was a foreign 
body in the windpipe, Dr. E. decided to operate. Accordingly, on the 13th June, four days 
after the accident, Dr. E. opened the larynx, and then the trachea, and made “diligent search“ 
for the foreign substance. The larynx was twice wiped out by sponges carried through the 
wound and brought out of tlie mouth, and the trachea and bronchi carefully and cautiously 
explored with probes and long forceps, but nothing special detected. There was an. unusual 
amount of hemorrhage in the division of the soft parts, and ligatures were applied to each 
side of tho isthmus of the thyroid body before its section. Dr. Bowling administered the 
anaesthetic agent (equal portions of ether and chloroform), while Drs. Jennings, Briggs, 
Wharton and others aided during the operation, which to any one uho has never opened 
the windpipe of a fat child three years old, it would be unnecessary to say, was a tedious 
and embarrassing one. 

Tho second morning, during a paroxysm of cough, a piece of tin, measuring seven- 
tenths of an inch in length, and three-twentieths in width, with sharp angles and edges, was 
ejected through the wound. It was smoolli and polished upon its two surfaces, discolored, 
however, now by bloody mucus. Treatment, antiphlogistic, continued. 

In a day or two the patient began to improve, and on the tenth day left for home. 



TRUE HERMAPHRODITISM 
Report op a Case 
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T he first “hermaphrodite” was 
presented not in medical litera¬ 
ture, but as an amazing creation in 
Greek mythology from the union of 
Hermes and Aphrodite. For hundreds 
of 3 ’'ears this remarkable creature, with 
attributes of both male and female, 
was deified in romantic literature and 
the arts. It was not until the latter 
part of the nineteenth century that 
the subject was approached scientifical¬ 
ly in medical literature.^ Young’s^ 
classical monograph in 1937 presented 
20 acceptable eases of time hermaphro¬ 
ditism that had appeared in the litera¬ 
ture up to that time. A case reported 
by Gudernatsch® in 1911 was later ac¬ 
cepted by Young. In 1944, Mclver, 
Seabaugh and Mangels^ reviewed 13 
additional cases. Fischer, Lischer, 
and Bjmrs,' in 1952, listed 14 subse¬ 
quent cases and added one of their 
o^vn. In 1956, Schwiebinger and 
Hodges® presented the fifty-fifth case 
of true hei’maphroditism after men¬ 
tioning 5 other acceptable cases. Con¬ 
sidering 14 additional and recentlj'^ re¬ 
ported cases,the patient presented 
here apparently is the seventieth case 
of time hermaphroditism in the medical 
literature, and the eighteenth case of 
the lateral or alternating tjqie. 

From the Division of Pediatrics, College of 
Medicine, and Division of Pathology and 
Microbiology, University of Tennessee, and 
the Le Bonheur Children’s Hospital, Mem¬ 
phis, Tenn. 


Undoubtedly, this condition is much 
more frequent in occurrence than its 
appearance in medical archives would 
lead one to believe. We are aware of 
3 eases of true hermaphroditism from 
other hospitals in Memphis that have 
not jmt been published,"®’ Recentlj’", 
Clajdon, O’Heeron, and SmitlF^ have 
published a case report. Most of the 
patients in tlie reported eases were 
not seen or diagnosed by a physician 
before adolescence and were tlius sub¬ 
jected to the early psychologic trauma 
because of their anomaly. It is aca¬ 
demic to point out that preventive 
therapeutics (medical, surgical, and 
psychologic) 'vvill produce more satis¬ 
fying results when the correction of 
such a condition is accomplished be¬ 
fore the patient reaches the adolescent 
period. 

The case presented here is classified 
as the lateral or alternating type ac¬ 
cording to Hinman’s"® simplified 
grouping of three types of true her¬ 
maphroditism; they ai’e; 

1. Bilateral: testis and ovary on 
both sides, either separate or united as 
an ovotestis. 

2. Unilateral; testis and ovary, 
either separate or united, on one side, 
with testis or ovary on the other. 

3. Lateral or Alternating: testis on 
one side and ovary on the other. 
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CASE REPORT 

History. —R. T., a 15-year-old Negro, 
was admitted to the Lc Bonlieur Chil¬ 
dren's Hospital on Jan. 23, 1956, be¬ 
cause of enlargement of the breasts 
and abnormalities of the external 
genitalia. 

The patient was born as the result 
of a normal pregnancy of a para iii 
gravida iv mother with an apparently 
uncomplicated delivery. At the time 
of birth, it was noted that the infant 
had ambiguous external genitalia* 
which prevented definite assignment 
of sex. The infant was taken to a 
local physician soon after birth for a 
ph^'sical examination. Determination 
of chromosomal patterns was not 
available at that time. Since the 
genitalia resembled that of a male 
more than that of a female, the baby 
was given the name Robert and reared 
as a male. Tlie patient remained quite 
healthy, at no time had signs or sj’mp- 
toms of electrolyte imbalance or other 
abnormalities, and grew and developed 
with a normal male physique. 

At 6 3 'ears of age, the cliild started 
to school and was accepted as a male. 
Participating in sports and ^nth male 
companionship, social adaptation was 
adequate throughout the ehildliood 
period. 

At 12 years of age a definite deepen¬ 
ing of the voice was apparent, erections 
of the small phallus were experienced, 
and sexual drives were oriented toward 
the female. 

At 13 veal's of age, a routine blood 
examination by tlie Public Health De¬ 
partment revealed a positive test for 
sjTihilis and the patient was given 
anti.sj'philitic treatment. It was also 
during the thirteenth year that bi¬ 
lateral enlargement of the breasts was 
noted. The breasts continued to en¬ 
large to a size that caused embarrass¬ 
ment to the patient. There was no 
history of bleeding from the perineal 
opening or abdominal cramping in¬ 
dicative of mcnarche. 

The patient had 9 siblings, all of 
whom were well and had no apparent 
abnoimalitics. 


Vhysical Examinaiion .—The patient 
appeared to be a well-nourished and 
well-developed Negro boy measuring 5 
feet and 9 inches in height (Fig. 1). 
The temperature, pulse, and blood 
pressure were noimal. There was no 
beard \Tsible. The thyroid was not 
enlarged to palpation. The breasts 
were enlarged bilaterally to the size 
of those of a 17- or I8-ycar-old girl 
and mammary ducts were palpated 
radiating from the nipples. No ab¬ 
normalities of the heart and lungs 
were found. 



Fic. r—Anterior view of patient revealing 
bilateral breast enlargement cliaracleristlc of a 
female with botlj* build and external genitalia 
resembling a male. 

The liver, spleen, and kidneys were 
not enlarged and no abnormal masses 
wei'c found by abdominal palpation. 
A small amount of fine axillary hair 
was present. Pubic hair was pre.scnt 
but did not extend onto the abdominal 
wall to a level that would pci*mit the 
classification of male distribution. Tlie 
phallus was 4 cm. in length with a 
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■well-defined glans and a perineal hy¬ 
pospadias was equally visible (Fig. 
2). A firm, movable mass, 2 cm. in 
diameter, was palpable near the ex¬ 
ternal inguinal ring in the right 
scrotal sac which resembled the labium 
majus. A defect in the left inguinal 
ring permitted a small herniation, but 
no gonad could be palpated in the left 
labium. No prostate or cervix could 
be palpated through the rectum. 



Fig. 2.—Close-up view of external geni¬ 
talia illustrating small phallus, hiTiospadic 
urethra, and labia resembling scrotum. 


Lahoraionj Findings. —The urinary 
excretion of 17-ketosteroids in 24 hours 
was 4.9 mg. (Table I). Serum chloride 
was 108 mEq. per liter; NPN was 31 
mg. per 100 c.c.; and a "STIRL test was 
po.sitive, 1:2 dilution. 

Pyelograms and Osseus Develop- 
ment. —No abnormalities were appar¬ 
ent on the intravenous pj'elogram or 
plain roentgenogram of the abdomen. 
Osseous development was noraial for 
the patient's age. Chest and skull 
roentgenograms were not abnormal. 

Endoscopy and Biopsy. —At endos¬ 
copy, the apparent urinary meatus 
in the perineum was found to be a 
common chamiel, and, about 2 cm. from 
the external orifice, there was a 
urethral orifice leading into a normal 
bladder. The channel extended pos¬ 
teriorly and superiorl}^ into a blind 
pouch interpreted as vagina. In the 
most distant portion of the pouch, a 
small dimple coidd be seen which 
might have been a hj^poplastic eemdeal 


os. Op completion of the inspection, 
a vaginogram was made which out¬ 
lined the vaginal pouch described. 

Exploration of the right labium ex¬ 
posed a pearly Avhite mass, approxi- 
matelj’’ 1.5 cm. in diameter. The cap¬ 
sule of this oval nodule was incised 
Avith removal of a biopsy section for 
frozen section examination. The soft 
orange-tinted gray tissue underljing 
the firm outer coA'ering had a stringy 
structiu’e resembling te.sticular tissue. 

• Slieroseopie examination of the bi¬ 
opsy removed from this labial mass 
identified the structure to he atrophic 
testicular tissue (Pig. 3). Beneatli 
the fibrous capsule the cross sections 
of seminiferous tubules tjqiically ap¬ 
peared in islands or groups in a loose 
connective tissue stroma (Fig. 3). 
Interstitial cells in the loose stroma did 
not appear to be abnormal but ap¬ 
peared to be decreased in number. Eau- 
denee of spermatogenesis AA-as absent; 
spermatogenic cells were not obserA'ed. 

Adjacent to the testicular mass in 
the right labium was a smaller elon¬ 
gated structure AA-ith a passage extend¬ 
ing from this toward the inguinal 
canal, but AA’ithout a demonstrable 
comm'unication into the abdominal 
caAuty. Histologic study of the second 
mass proved this to be epididymis of 
essentiallA' normal architecture (Pig- 

4). 

A large left inguinal liernia Avas 
present, but no masses or nodules Averc 
found in the left inguinal canal. 

The hernial sac AA-as opened and the ■ 
adjacent peritoneal eaA-itj- AA-as ex¬ 
plored AA-ith a finger. A small, round 
mass AA-as outlined, but its identity and 
anatomical attachments could not be 
established. 

Exploratory Laparotomy. —On Feb, 
2, 1956, an exploratory laparotomy 
AA-as performed by Dr. George LiA-er- 
more, Jr., and rcA-ealed a hj-poplastic 
uterus, a grosslj- normal left Fallopian 
tube, and a mass resembling a left 
OA-ary in normal relation to the 'hibc 
and uterus. Frozen section exainima- 
tion of the gonadal mass shoAA-ed the 
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wedge biopsy to be tissue of ovarian measuring up to 1 cm. in diameter, 
structure. No other internal genital Tlie thin fluid contents and lining 
organs or masses were found; the walls of larger cysts were unifomly 
uterus, left Fallopian tube and left hemorrhagic as illustrated in Pig. 5. 
ovary were removed (Pig. 5). Tlic microscopic examination revealed 



Pig. 5.—^Uterus, left tube, and left ovary, posterior view; uterine mass to right witli left 
tube extending superiorly from left cornua to the free fimbriated end. The ovary has been 
hemisected to show tlie multiple large hemorrliagic follicular cysts. 


Pathologic examination of uterus, 
left tube, and ovary: The bean-shaped 
uterus measured 5 by 2 by 2 cm., and 
on section had a small, poorly defined 
endometrial cavity. The dimpling of 
the blunt ceiudcal end of the uterus 
did not communicate with the endo¬ 
metrial cavity. In the microscopic sec¬ 
tions of the uterine wall, the estrogenic 
proliferative type endometrium is of 
especial interest. There is some varia¬ 
tion in size and shape of columnar 
cell-lined endometrial glands, a few 
enlarged irregular cystic glands, and 
small polypoid projections into the 
endometrial cavity. The latter hyper¬ 
plastic cystic changes are moderate 
(Fig. 6). 

The Fallopian tube measured 8 cm. 
in length and was grossly and histolog¬ 
ically normal. 

The ovary measuring 3 by 2 bj’^ 2 
cm. contained many thin-walled cysts 


a thick, dense, fibrous capsule without 
covering germinal epithelium. The 
cortex is made up of characteristic but 
fibrous ovarian stroma containing but 
few structures resembling primordial 
follicles. The greater portion of the 
ovary as illustrated (Pig. 5) is oe- 
cupied by the large hemorrhagic fol¬ 
licular cysts. The larger follicular 
cysts are lined by thin or single layer 
of cuboidal granulosa or by fibrous- 
appearing theca; these C 3 'sts uniformly 
had prominent perifollicular hem¬ 
orrhage nfith blood in adjacent stroma. 
Several small pei’ipheral cj'sts in the 
cortex (Pig. 7) are lined by granulosa, 
several cells in thickness with rosette- 
like pattern and as in the follicle 
illustrated with peninsula-like accumu¬ 
lation of granulosa cells. Other smaU 
atretic follicles are lined b.y hj'alinizen 
compressed connective tissue cells and 
contain blood. Of interest are the 
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Pie. G.—Proliferative endometrium. The endometrial cavity and surface epithelium la at 
the rioht. (Hematoxylin and eosin; XlOO; reduced >4.) A portion of one of larffe Irrcfjular 
cystic glands is shown at the top margin. 



ovary. Granulosa cell lining adjacent to cumulus-Uke prominence of 
cystic follicle. MuUlcelled granulosa lining present only In few of smaller peripheral cystic 
follicles. (Hematoxylin and eosin; X200; reduced %•) cjsuc 
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many very small double-layered -wavy 
hyalinized structures considered to be 
remnants of obliterated atretic follicles. 

Sex-chromatin studies: Skin speci¬ 
mens were examined from the left groin, 
right thigh, and left subseapular region 
for the nuclear sex chromosomal 
pattern by the method described bs"- 
Moore, Graham, and Barr.- The 
nuelear chromatin masses described as 
typical of the sex chromatin pattern of 
female cells were not found in the sldn 
from the several sites described. 
These examinations were considered 
as evidence indicating these specimens 
represented the male chromosomal 
pattern. Biopsy sites from the various 
quadrants of the body were chosen to 
test the possibility that one area might 
contain a male pattern and another 
the female. This was not found to 
be true. 

Hormone studies: Unfortunately, 
complete hormonal studies were not 
obtained preoperatively; however, 4 
months after removal of the ovarj’-, the 
urinary excretion of follicle-stimulat¬ 
ing hormone level was 110 mouse units 
per 24 hours. 


Table I. Twenty-Four-Hour Urinary 
Excretion of Follicular-Stimulating 
HoriiIOne and 17-Ketosteroid 



I FSH 

(MOUSE 
UNITS) 

17- 

KETOSTEROID 

(MG.) 

Preoperative 

Postoperative 


4.9 

4 mo. 

110 


8 mo. 

110 

12.6 

12 mo. 

105 

7.0 


Eight months after this surgical 
procedure, the urinary 17-ketosteroid 
excretion was 12.6 mg. per day, and 
the foUicle-stimulating hormone was 
still 110 mouse units. One year follow¬ 
ing the oophorectomy, the 17-keto- 
steroid content of the urine was 7.0 
mg. in a 24-hour specimen and the 
follicle-stimulating hormone was 105 
mouse units. 

Before surgery the 17-ketosteroid 
excretion was 4.9 mg. per day. The 


ovary apparently was functioning, as 
evidenced by breast enlargement prior 
to oophorectomy and by the rather high 
follicle-stimulating hormone excretion 
during the postoperative period. An 
alternate explanation of the increase 
in PSH is a low androgen output of 
testicular origin during the postopera¬ 
tive period. A 17-ketosteroid output 
of 12 and 7 mg. per 24 hours in the 
postoperative period may be accounted 
for by adrenal androgen output. 

Two months follo'^ving hysterectomy, 
a bilateral mammoplasty was per¬ 
formed. Over an 8-month period, a 
3-stage repair of the hypospadias was 
undertaken, producing a penile urethra. 
The vaginal cavity was not removed. 
No hormone therapy was deemed 
necessary. 

According to the recommendation of 
Wilkins^' and Money®® and tlieir co- 
w'orkers, we can assume that serious 
psychologic complications were avoided 
through rearing this patient consist¬ 
ently as a boy, leaving no doubts as 
to his assignment to the male sex. 
When his breasts started to enlarge at 
the age of 12, his gender role was 
already firmly imprinted. The danger 
of changing the original decision as to 
assignment of sex in later childliood 
has been stressed recently by the above 
authors. 

SUMMABY 

1. A case of true hermaphroditism 
of the lateral type is presented in 
which a cystic atrophic ovary was 
found in the left adnexa, a normal 
left Fallopian tube, a small uterus, 
and an atrophic testis in the right side 
of a bifid scrotum. 

2. Skin specimens from various por¬ 
tions of the body each revealed a male 
chromosomal pattern. 
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JACKSONIAN SEIZURES IN INFANCY AND CHILDHOOD 

Jean Holowach, M.D., Don L. Thurston, M.D., and Jajies O’Leary, M.D. 

St. Louis, Mo. 


F rom 1934 to 1954 inclusive, 66 pa¬ 
tients were admitted to the St. 
Louis Children’s Hospital with the 
chief complaint of local motor or jack- 
sonian convulsions. Another 48 with 
similar seizures were registered in the 
Pediatric Commlsive Clinic over a 5- 
year period from 1950 to 1955. A 
stud 5 ’- of these 114 eases of jaelcsouian 
epilepsy in infants and children forms 
the substance of this paper. 

Incidence .—The 48 out-patient cases 
were culled from a list of 637 consecu¬ 
tive cases of epilepsy of diverse types 
—an incidence of 1:13 or 7.5 per cent. 
The real frequency is probably higher. 
Generalized seizures not observed from 
the onset may have a focal origin 
(particularly true with nocturnal at¬ 
tacks) or local discharges may spread 
so quickly as to appear bilateral clini¬ 
cally. Patients reported to have gen¬ 
eralized seizures, but with greater in¬ 
volvement on one side, Avere not in¬ 
cluded in this study. 

Sex and Race Distributio7i .—^In our 
series, 60 patients Avere boys and 54 
AA'ere girls. 

Only 1 (0.6 per cent) of the hos¬ 
pital patients and 10 (20.8 per cent) of 
the clinic group Avere Negroes. Since 
about 10 per cent of the hospital popu¬ 
lation and one half of our clinic pa- 

From the Departments of Pediatrics and 
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School of Medicine, and the St. Louis Chil¬ 
dren’s Hospital. St. Louis, Mo. 


tients are Negro, in both instances the 
ratio of Negro to Avhite patients is far 
beloAV average. 

A study of the literature on racial 
distribution of epilepsy revealed con¬ 
tradictions and no unequivocal pre¬ 
ponderance. 

Age at Onset of Seizures. —Pig. 1 
shoAvs the age at onset of seizures. The 
I’ange is from birth to 15 years Avith 
a maximum incidence in the first 2 
years of life. Almost one half of the 
cases, 48 per cent, occurred before 3 
years of age. Save for a secondary 
peak at 8 years of age, there is a 
progressive decrease in incidence from 
birth to adolescence. We believe this 
early onset of Jacksonian seizures in 
children reflects etiological factors 
such as congenital cerebi'al defect, 
birth injury, and hereditary tendency. 

No unusual association is apparent 
for the relatively high incidence at 8 
years of age; 2 folloAved head injurj% 
1 Avas a patient Avith congenital hemi¬ 
plegia, another gaA-e a history of neo¬ 
natal respiratory embarrassment, and 
1 AA’as a patient aa’Iio several years pre- 
A’iously had had encephalitis AAnth 
neurological residuals; in the remain¬ 
ing 8 eases no etiologj’" AA’as manifest. 

Of interest is the frequency of a 
long interval betAveen cerebral inAmlve- 
ment and the residual epilepsy. Ir 
17 cases of hemiplegia eAndent Avithin 
the first 2^4 years of life, seizures on 
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the paretic side began after the age 
of 4^/2 years in 7 cases (respectively 
at 4yo, 5, 51 / 2 , 6, 6, 8, and liy 2 
ycara of age). In a case of “spon- 
taueons .subarachnoid licmorrliage” at 
3 montlis of age, jacksonian seizures 
began 4 years later. One patient de¬ 
veloped recurrent jaclcsonian epilepsy 
6 years after an apparent recovery 
from head injury associated with a 
depressed sloill fracture. During the 
acute phase of the injury the child 
had liad several jacksonian seizures. 


the remaining 95 cases, the family his- 
toiy was positive in 27 cases (28 per 
cent). In one half of these, epilepsy 
was present in either the parents (10 
cases) or siblings (4 cases). Seizures 
occurred in more than one member of 
the family in 4 cases. 

Lennox* has reported the incidence 
of epilepsy among relatives of patients 
with organic seizures to be three times 
that of the general population. Other 
authoi-s, Penfield and Jasper,* Ziskind 
and Ziskind* and, recently, Walker' 



Age at Onset of Jocksonion Epilepsy 
(Years) 

Fie. 1. 


Walker' states, “The convulsions in 
posttraumatic epilepsy usually begin 
within 2 years of the cerebral injury; 
if a longer latent period exists, the 
possibility of some other etiological 
factor is enhanced.” Our findings in 
the above and other instances demon¬ 
strate that a delayed onset of organic 
epilepsy is not exceptional in children. 
Tliis confirms Penfield and Jasper’s* 
impression of a delayed onset of post- 
traumatic epilepsy in childhood. 

Family History of Epilepsy .—In 19 
cases there was cither no mention of a 
family history of epilepsy or it was 
imlmown, uncertain, or distant. In 


liavc not been able to confirm this as¬ 
sociation. However, in a personal com¬ 
munication to Penfield and Erickson,® 
Lennox later stated tliat “when tlic 
sjTnptomatic group of epilepsies is 
subdi\ddcd there is evidence of in¬ 
heritance of the condition among those 
whose seizures begin early in life fol¬ 
lowing trauma, while adult epileptics 
with brain tumors or traumata sliow 
no greater incidence of epileptic 
relatives than do a group of normal 
control pei-sons.” Tlie extraordinary 
incidence of epilepsy in the close 
i-elntives of our young patients witli 
jacksonian epilepsy confiims Lennox’s 
observations. ’ 
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ETIOLOGY OF JACKSONIAN SEIZURES 

Jacksonian seizures imply local or¬ 
ganic patliologjL Nevertheless, a defi¬ 
nite cause for the convulsions could 
he determined in only 39 eases or 34 
per cent (Table I). The early age of 
onset of seizures suggests prenatal and 
paranatal factors as the most common 
cause of Jacksonian epilepsy in child¬ 
hood. The fact that 61 per cent of 
the cases with known etiology are on 
such a basis strengthens this impres¬ 
sion. An uneventful delivery does not 
exclude birth injury. Keith and Nor- 
vaP studied 57 infants with neurologi¬ 
cal lesions apparent during the first 2 
weeks of life. Of 18 neonatal deaths, 
6 had intracranial hemorrhage Avith- 
out history of a difficult delivery. 

Birth Injury. —Thirteen patients 
(11 per cent) had a history of difficult 
delivery with neonatal asphyxia. Sev¬ 
eral others with prolonged or compli¬ 
cated deliveries were not included be¬ 
cause of the lack of unequiA'Ocal signs 
or s.ATnptoms of brain damage in tlie 
baby. 


Table I. Jacksonian Seizures 


ETIOLOGY 

NUMBER 
OF CASES 

Birth injury 

12 

Birth injury plus ganglioneuroma 

1 

Infantile hemiplegia 

11 

Acquired CNS disease 

11 

7 Acquired CNS disease 

1 

7 Secondary to febrile seizures 

1 

Telangiectasis of cerebral cortex 

2 

Unknown 

75 


Type of delivery Avas mentioned in 
9 of the 13 eases: one aa'rs bj^ Cae¬ 
sarean section, 4 Avere spontaneous, 2 
Avere vertex presentations Avith for¬ 
ceps application (one high), 1 AA-as a 
footling breecli AA-itli forceps, and an- 
other Avas a spontaneous breech AAuth 
the umbilical cord Aiwapped around 


the neck. Four mothers in this group 
Avere eclamptic at the time of delivery 
—in 2, their infants Avere premature 
(1,830 grams and 2,310 grams). The 
smaller premature had congenital cat¬ 
aracts Avithout mental retardation. 

Tavo of the 13 patients (15.3 per 
cent) gave a familj’- history of epi¬ 
lepsy. 

Five of the group (38.4 per cent) 
had a hemiplegia detected before they 
had learned to Avalk. 

Four patients had convulsions in the 
neonatal period. The nature of these 
Aims clear in only 1 case (Jacksonian). 
Eesidual Jacksonian seizures dcAmloped 
before IS months of age in only 5 
cases. In the remaining 8 patients, 
the age at onset ranged from 4 to 8 
years. Seizures appeared after 6 years 
of age in 4 patients (30.7 per cent). 
As noted before, this delayed onset of 
epilepsy folloAving brain injury in in¬ 
fancy differs from adult experience. 

Infantile Hemiplegia. —Eleven pa¬ 
tients Avithout history of neonatal dif¬ 
ficulty or subsequently acquired ill¬ 
ness or injury had hemiplegias de¬ 
tected early in infancy (before 1 year 
of age in 6 cases and after 18 months 
in only one). One infant AA’as prema¬ 
ture (1,890 grams). There aa^s a fam¬ 
ily history of epilepsj’^ in 4 of these 
cases (36.3 per cent). 

The age at onset of Jacksonian sei¬ 
zures ranged from 6 months to IIV 2 
years; 5 cases before 21/0 years and 6, 
slightly more than 50 per cent, after 
5% years of age. Again Ave have evi¬ 
dence of delayed onset of residual 
epilepsy after cerebral injury. 

Three patients had other convulsions 
prior to the onset of Jaclcsonian epi¬ 
lepsy. Respectively, these Avere febrile, 
grand mal, and massiAm myoclonic sei¬ 
zures. 
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Acquired Disease of the Central 
Nervous System. —Eleven patients had 
postnatally acquired central nervous 
system disease. 

Sjnnptomatic slmll fractures ivere 
responsible for 3 cases. Another head 
injurj’ Anth a large open -wound was 
included. Seizures occurred within 6 
weeks of the accident. Since head in¬ 
jury is so common in children, in the 
above case, as in several otliei’s not in¬ 
cluded in this study, the head injury 
may have been coincidental. Tiierc 
was 1 case of encephalitis (type un¬ 
determined). Two cases were due to 
bacterial meningitis and 2 followed 
spontaneous subai*aehnoid hemorrhage. 
Ono patient had scizitres on the basis 
of hypertensive encephalopathy of 
acute glomerulonephritis. The cour.se 
of events in another patient—ruptiu'cd 
appendix, pelvic and abdominal ab¬ 
scesses, bacteremia, empyema, and then 
sudden onset of jneksonian seizures 
with hcmipare.sis suggested intracra¬ 
nial embolus or thrombo.sis. 

Two other cases deserve comment. 
One had grand mal seizures during 
the course of malaria. Later she ex¬ 
hibited psychomotor and Jacksonian 
seizures. Cerebral complications in 
malaria are recognized and may have 
been responsible for the seizures or 
they could be classified as simple fe¬ 
brile seizures. In the other case, ill¬ 
ness was ushered in by generalized 
febrile convulsions and licmiparcsis; 
coma persisted for 1 week. No sys¬ 
temic or central nenmus system dis¬ 
ease could be found. In infants and 
young children, vciy high fever asso¬ 
ciated with uncontrolled seizures has 
lieen known to caiLSc brain damage.^ 
Under such circumstances, one cannot 
exclude the possibility that subsequent 
seizures are a residual of such injury. 


Excluding tlie above 2 cases, 8 of 
the 11 patients had hemiplegia evi¬ 
dent at the onset of their injury or 
illncs.s. This was transient in 3 and 
permanent in the remainder. 

Two of the head injury cases had 
Jacksonian seizures only during the 
acute stage of increased intracranial 
pressure. One of these developed 
temporal lobe epilepsy later. The pa¬ 
tient with hemiparesis following a nip- 
lured appendix had jacksonian sei¬ 
zures from the onset of illness. The 
remaining 8 patients developed or had 
recurrent jacksonian seizures from 4 
weeks to 6 years after the primary 
disease (over 4 years in 3 cases). Oc¬ 
casionally other t>TJe.s of seizuvc.s oc¬ 
curred prior to the on-set of jacksonian 
epilepsy. This was the case in the pa¬ 
tients with meningitis and encephali¬ 
tis. 

Seven patients in this group (63.C 
per cent) had more than ono 1^)0 of 
.seizure. These were mostly of tem¬ 
poral lobe origin but grand mal with 
and without fever and myoclonic petit 
mal were also seen. 

None of these patients -unth post- 
natally acquired brain disease gave a 
family history of epilepsy. 

Space-taking Pathology. —Jackso¬ 
nian seizures are invariably regarded 
■with more concern than generalized 
con\'ulsions. Of foremost concern is 
the possibility of a cerebral space-tak¬ 
ing lesion. Considering the urgency 
of early diagnosis of brain tumor such 
an association may be warranted in 
adults but rarely so in infants and 
children. Intracranial tumor is seldom 
the cause of jacksonian epilepsy in the 
pediatric age group. In a series of 
over 800 children with focal discharg¬ 
ing lesions of "the brain studied by 
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Kellaway,® the incidence of neoplastic 
lesions was less than 2 per cent. We 
do not perform routine air encephalo¬ 
grams in cases of focal epilepsy in chil¬ 
dren unless there is evidence of in¬ 
creased intracranial pressure, neuro¬ 
logical deficits or if the patient fails 
to respond to adequate anticonvulsant 
therapy. Livingston” also lists these 
indications for pneumoencephalogra¬ 
phy in patients with focal clinical sei¬ 
zures. Considering that such criteria 
may not present at the onset of focal 
seizures all of these patients must he 
examined at regular intervals to ex¬ 
clude a progressive organic lesion. 

In the present series of 114 cases 
of jacksonian epilepsy, brain tumor 
was found in onlj’' one patient and was 
not necessarily related to the jack¬ 
sonian seizures. This child sustained 
severe birth injury; “. . . the doctors 
thought they would never get him to 
cry and that he would die.” From 
the age of one montli to one year, lie 
had daily jacksonian seizures. From 
5 months to 3 years of age he also had 
dailj' akinetic or mj’-oclonic seizures. 
Penmanent hemiparesis was obidous 
early in life. Subsequent studies re¬ 
vealed a large ganglioneuroma in the 
region of the septum pellucidum and 
cortical sclerosis. It is tempting to 
consider the jacksonian seizures re¬ 
lated to the atrophic cortical lesion 
and the akinetic seizures to the mid¬ 
line neoplastic lesion. 

Diffuse surface hemangiomas were 
demonstrated in 2 eases. In 1, jack¬ 
sonian seizures began at 4 months of 
age. There was right hemiparesis and 
mental retardation (IQ 41). At 
6 V 2 yeai-s of age she was referred here 
for study. X-rays revealed intracra¬ 
nial calcification in the left posterior 


parietal region. At surgery, a large 
venous hemangioma was found extend¬ 
ing from the posterior part of the left 
parietal lobe to the Sylvian fissure 
and medially to the falx. In the other 
patient, jacksonian seizures began at 
101/2 years of age. Craniotomy re¬ 
vealed telangiectasis of the motor cor¬ 
tex paramedially. 

CLINICAL ANALYSIS OP SEIZURES 

About 20 per cent of the patients 
exhibited seizures of diverse types. 
This number does not include febrile 
commlsions, either generalized (G 
cases) or focal (6 cases). Such evi¬ 
dence suggests diffuse rather than local 
bi’ain dysfunction. Radiological and 
psychological findings support this im¬ 
pression. Five patients had grand mal 
epilepsj", 5 had myoclonic or akinetic 
seizures, 9 had classical temporal lobe 
seizures, and in 6 others the seizures 
are best described as "equivalents” 
(paroxysmal eoma, headaches, abdom¬ 
inal pain). Four patients in the 
series had two or more different tjqies 
of seizures besides their jacksonian 
ones. 

Jaclisonian Seizures .—Of the 114 
cases of jacksonian epilepsy, 59 oc¬ 
curred on the right side and 51 on the 
left. In 3 instances, seizures occurred 
on either side on different occasions 
and in one case the parents were not 
certain which side was involved. 

In only 60 cases was the exact site 
of origin mentioned. Slost commonl.v 
the seizures started in the face (25 
eases) ; 8 of these originated at the 
corner of the eye, 5 at the mouth. The 
remaining 12 were not localized 
further. Seventeen began in the 
"hand.” The "arm” was mentioned 
as the primary site of inAmlvement in 
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7 cases and the ‘‘shoulder” in 2. In 
only 9 cases did the seizures begin in 
the lower extremity; 6 in the “leg” 
and 3 in the “foot.” 

Thirty patients gave a history of ab¬ 
normal sensation prior to movement in 
the part first involved. This was 
described ns “pins and needles,” 
“tingling,” “numbness,” “stinging,” 
“warm” or “hot,” “asleep” and 
“funny.” Two patients experienced 
pain at the onset. Two had weakness 
or paralysis preceding the \iniiateral 
clonic comnilsion. Four patients had 
nsual auras—blindness, blurring of 
vision, or seeing colored lights. Fre¬ 
quently seizures consisted only of these 
sensory sjTnptoms, Undoubtedly a 
higher percentage of patients had 
sensory aura than is reported hero 
since this was not specifically asked 
for in the history. Furthermore, a 
good proportion of our patients were 
too young to express such feelings. 
Correctly speaking tliese are somato¬ 
sensory or visual seizures •with spread 
of neuronal discharge to the pre- 
Holandic area. 

Nocturnal jacksonian episodes are 
common. In the clinic group of 49 
patients, 9 had jacksonian seizures 
only during sleep and in another case 
all seizures but one were nocturnal. 

“Febrile’’ Seizures .—considerable 
number of those having “febrile sei¬ 
zures” in infancy later have seizures 
witliout fever. These may be of any 
tj^pc. Six of our seiaes liad general¬ 
ized seizures associated with fever 
prior to the onset of jacksonian epi¬ 
lepsy. In 4 of the 6, febrile seizures 
occurred on many occasions before the 
fii'st jacksonian convulsion. In these 
cases one considers hereditary predis¬ 
position, undetected CNS disease at 


the time of the first febrile seizure, 
and the possibility of focal organic 
residual from the febrile episode itself. 

In patients ufith febrile seizures 
there frequently is a high incidence of 
similar episodes in near relatives. 
Three of the 6 cases had a family his- 
toiy of commlsions, in 1 case the 
mother, in another the father, and in 
the tliird a first cousin. 

In none of these 6 cases did the hi.s- 
toiy suggest central neiwous system 
disease responsible for the febrile sei¬ 
zures. ]\Iost often the febrile seizures 
were associated with respiratory in¬ 
fection and less frequently with gastro¬ 
intestinal distui’bances. In 1 case, the 
first seizure occurred at 19 months of 
age during an attack of “mumps.” 
There w'as no clinical evidence of me¬ 
ningoencephalitis and subsequently 
this child had many febrile seizures be¬ 
fore the onset of afebrile jaclcsoninn 
seizures at age 3 years. 

The age at onset of these “febrile 
seizures” was 5 months, 8 months, 10 
months, 17 months, 3% yeai*s, and 5 
years, respectively. Except for the 
latter this age distribution is char¬ 
acteristic of febrile seizures. 

In these 6 cases, jacksonian epilepsy 
appeared 6 months, 2 years, 2^^ years, 
314 years, 8 years, and 12^ years in- 
diridually after the febrile episodes. 
In one instance even the jacksonian 
.seizures fii-st oecurrod mtli fever. In 
the others the jacksonian seizures were 
afebrile. Subsequent to febrile con- 
■vulsions in infancy, one patient later 
had repeated grand nial seizures with¬ 
out fever for several years before the 
oiLsct of jacksonian epilepsy. 

Electroencephalograms taken in ev¬ 
ery instance after the oaset of jaek- 
sonian seizures were focal in 3 of the 
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6 cases. Two shoM^ed slow dysrhyth¬ 
mias and another had a paroxysmal 
nonfocal record. 

Only 1 of these patients was men¬ 
tally retarded. The mother had 
eclampsia at the time of delivery and 
there was severe neonatal asphyxia. 
Several febrile seizures associated with 
upper respiratory infections occurred 
at 3l^ years of age. The jaeksonian 
seizures began at age 6. 

In 2 cases discussed in the section 
on etiology, we could not exclude the 
possibility that the first febrile seiztu’e 
was on a basis of disease of the central 
nervous sj’-stem. For this reason these 
are not included here.- 

Febrile Jacksonian Seizures .—Six 
patients had their first jacksonian sei¬ 
zure during an acute febrile illness or 
infection without fever (one case). 
Again these usually were uncompli¬ 
cated upper respiratory infections and 
occasionally gastrointestinal. 

Brain damage, evident for months 
or years before the onset of seizures 
in 3 of these cases supports our con¬ 
tention that fever and infection act as 
a trigger mechanism in precipitating 
latent jacksonian epilepsy. One of 
these children had meningitis in the 
first week of life. Subsequently she 
showed microcephaly with motor and 
mental retardation. At 16 months she 
developed jacksonian seizures. At first 
these occurred only with fever. An¬ 
other patient with congenital left 
hemiparesis developed left jacksonian 
seizures at 21/0 years of age. These 
were seen only with fever for several 
years before they occurred spontane¬ 
ously. The third patient had a history 
of a difficult instrumental delivery 
and neonatal anoxia. Hemipai’esis was 
detected in infancy. Frequent afe¬ 


brile jacksonian seizures began at tlic 
age of one month. Later he had both 
generalized and unilateral seizures as¬ 
sociated Avith febrile illness. 

On follow-up, 5 of the 6 patients 
later had nonfebrile jacksonian sei¬ 
zures or continued to have both febrile 
and afebrile local seizures off and on 
for years. 

To emphasize this relationship be¬ 
tween fever and seizures, other ob¬ 
servations deserve mention. One pa¬ 
tient whose early seizures were jack¬ 
sonian Avithout fever later had such 
seizures precipitated by febrile illness. 
Tavo patients subject to both febrile 
and nonfebrile unilateral seizures had 
on different occasions generalized "fe¬ 
brile seizures." It appears that not 
only can patients Avith simple febrile 
seizures later have jacksonian seizures 
AA'ithout fever but also that fever and/ 
or infection can precipitate a latent 
trend for jacksonian epilepsy. The 
situation is analogous to the adult 
Avith grand mal epilepsy aaIio, during 
childhood, had such seizures only AAotli 
fever. Furthermore, patients AAUth 
jacksonian epilep.sy may exhibit gen¬ 
eralized seizures at the time of febrile 
illness. 

In sharp contract Avith the gi’oup 
Avho had generalized conAUilsions asso¬ 
ciated AAuth fever prior to the onset of 
jacksonian epilepsy none gaAT a his¬ 
tory of familial epilep.sy. 

Electroencephalograms Avere focal in 
5 cases; 3 AA'ere paroxysmal focal and 
2 shoAA’ed a sIoav focal pattern. The 
sixth shoAved a nonfocal iiaroxysmal 
sloAV dysrhythmia. 

Grand Mal Seizures .—In 37 cases 
the jacksonian seizures spread to the 
other side in a generalized conAulsion 
on one or more occasions. 
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Five patients were reported to liave 
had primary grand mal seizures. In 
3 infants, the jacksonian seizures fol¬ 
lowed several months of generalized 
seizures. It is possible that in these 
eases a focal origin may have been 
unobserved. However, in at least 2 
cases, it appears that bilateral seizures 
preceded the onset of jacksonian epi¬ 
lepsy. One child with congenital 
hemiparesis had many grand mal sei¬ 
zures from age 11 months to 6 yeai^. 
At this time he developed focal seizures 
on the paretic .side. The other child 
had a febrile .seizure when 17 months 
old. At 20 months of age, she had 
her first afebrile seizure. From then 
until age 4 years she had repeated 
grand mal seizures without fever. At 
5 years of age she first began Imnng 
frequent jacksonian seizttrcs. 

Petit Mol Fnnenfs.—Only the clini¬ 
cal impression of atypical petit mal 
attacks is implied; the electroenceph¬ 
alograms did not necessarily conform 
with what is called petit mal x'anant. 

Five patients had “atj^pical” petit 
mal of the akinetic or massive myo¬ 
clonic type. Clinically, it is difficult 
to distinguish the two seizures. Since 
the distinction is questioned,^® we have 
grouped the two together. No patient 
exhibited classical petit mal (.simple 
.staring). 

Age at onset of these seizures in the 

patients was 5 months, 17 months, 
18 months, years, and 4^^* ycai*s, 
individually. 

None had n family history of epi¬ 
lepsy. 

In only 1 case did the jacksonian 
seizures precede the atypical petit mal 
and it is possilde that they were un¬ 
related in etiology. This infant had a 
history of severe neonatal anoxia with 


congenital right hemiparesis and right 
jacltsonian seizures since the age of 1 
month. At 5 months of age he de¬ 
veloped akinetic seizures (“slumping 
spells”). Surgical exploration revealed 
temporal lobe sclerosis and a large cen¬ 
tral ganglioneuroma. In the other 4 
cases, jacksonian seizures occurred 1 
month, 6 months, 2^/^ years, and 
years after the onset of the petit mal- 
likc seizures. 

There was clinical evidence of or¬ 
ganic brain involvement in every case. 
One liad severe microcephaly and an¬ 
other congenital hemiparesis. One pa¬ 
tient developed akinetic petit mal 3 
months following an illness with severe 
febrile scizure.s, prolonged coma, and 
hemiparesis. The fifth patient had en¬ 
cephalitis at 2 y 2 years of age, with 
residual hemiparesis and mental re¬ 
tardation. At age 41/^ years she began 
to have masticatory seizures and myo¬ 
clonic .spasms. At age 8 ycai*s, 
years after the original illness, she 
developed repeated jacksonian seizures. 

Three of tliesc 5 patients were 
grossly retarded, 1 questionably so and 
not detenuined in the other. 

Other Seizures .—^Ninc patients had 
seizures suggesting temporal lobe ori¬ 
gin—vertiginous aura, mastication, 
lij'peracusis, manifestations of terror, 
and lialhicinations. Frequently these 
wci-c move disabling or caused greater 
concern than the jacksonian seizures. 

Three patients had “syncopal epi¬ 
lepsy”—attacks of coma preceded by 
vague aura and followed by postictal 
phenomena (drowsiness, vomiting, 
headache). 

Two Iiad “cephalic epilepsy”— 
paroxysmal headaches .suggestive of 
epileptic discharge. 
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One patient suffered recurrent at¬ 
tacks of abdominal pain consistent 
with the diagnosis of “abdominal epi¬ 
lepsy.” 

HEMIPLEGIA 

Congenital and Acquired Hemi¬ 
plegia. —Twenty-seven of the 114 pa¬ 
tients (23.6 per cent) had hemiplegia. 
In 3 cases, due respectively to menin¬ 
gitis, hypertensive encephalopathy, 
and skull fracture, the hemiparesis im¬ 
proved. In the others it was perma¬ 
nent. 

Btiologj’' is listed in Table II. Fifty- 
nine per cent were congenital or due 
to birth injury. 

Eeferenee to a family history of 
epilepsy was made in 24 of the 27 
eases. It was positive in 4. This in¬ 
cidence is only one half of that for the 
entire series. 


Table II. Hemiplegia (27 Cases) 


ETIOLOGY 

I NUMBER 
! OF CASES 

Birth injury 

5 

Congenital 

11 

Hemangioma 

1 

Meningitis 

2 

Subarachnoid hemorrhage 

1 

Encephalitis 

1 

Embolus or thrombosis 

1 

Hypertension 

1 

Malaria 

1 

Fever of unknoum origin 

1 

Head injury 

2 


Pneumoencephalography ivas per¬ 
formed in 13 cases. Abnormal find¬ 
ings were found in 10 (76 per cent). 

Thirteen, or 48 per cent, of these 
patients showed degrees of mental re- 
tai’dation. 

Postepileptic Hemiplegia. —Follow¬ 
ing local motor seizures, transitory 
paralysis is usual. Bravais^^ first de¬ 
scribed this phenomena in his thesis 
“I’epilepsie hemiplegique.” Todd and 


Robertson^ are credited for the hy¬ 
pothesis that this paralysis depends on 
temporary ganglionic exliaustion con¬ 
sequent to excessive discharge during 
the paroxysm. Apparently Hughlings 
Jaclcson^^ had independently arrived 
at a similar conclusion. Excluding the 
27 eases of congenital or acquired or¬ 
ganic hemiplegias, 40 of the remaining 
87 patients in the series had a histoiy 
of postictal paralysis of varied dura¬ 
tion. The true incidence is undoubt¬ 
edly higher, hlinimal weakness may 
easily go unnoticed in an infant or 
young child and too often this in¬ 
formation was not ascertained. 

Jackson’^ states, “Neiwe fibres being 
onl}’" exhausted, and not destroyed, as 
in some other kinds of paralysis, post- 
epileptiform paralysis is temporary, 
unless, of course, the fit recurs soon.” 
Of particular interest to us were sev¬ 
eral patients in whom such paralysis 
became permanent. From 16 cases of 
permanent postictal paralysis, 10 have 
been selected. In the remaining 6, the 
follow-up period was too short or the 
circumstances such that other etiology 
was possible although unlikely. In all 
of the cases there was no apparent 
etiology; seizures occurring in healthy 
children without fever, dehydration, 
or other signs and SATnptoms. 

Since recovery can occur over a 
period of weeks or months, prolonged 
observation is necessary before one can 
conclude that paralysis is permanent. 
All of the cases were followed for at 
least 1 year after the onset of a seem¬ 
ingly permanent residual; 5 have been 
followed from 5 to 21 yeare. 

Seven of the 10 patients were 3 
jmers of age or younger when their 
seizures began. This is probably sig¬ 
nificant. The immature brain is 
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believed more liable to extended post¬ 
ictal depression and to brain damage 
from repeated or prolonged seizures. 

Residual weakness became apparent 
from as early as a few hours to as late 
as 7 years after onset of seizures. In 
the latter case a change of handedness 
several years before suggests an earlier 
onset of permanent paresis. With 
each seizure the duration of the Todd’s 
paresis was variable but with a pro¬ 
gressive degree of permanent dis¬ 
ability. 

In every case the attacks were of 
extreme frequency or prolonged dura¬ 
tion or both. In 4, the jacksonian 
seizures occurred from one to hundreds 
daily and for a period ranging from 
5 to 12 years in 3 of these 4. Two pa¬ 
tients averaged seizures at least once 
a week for 2y^ and 12 years, respec¬ 
tively. Seizures oeeun'cd at least once 
a month for 1 year in 1 patient and 
for 11 years in another. Frequent 
seizures were generally of short dura¬ 
tion (less than one minutol. 

Four patients in this group showed 
abnormalities by ventriculography. 
Case 10 had been virtually in a state 
of “epilepsia partialis continua” for 
over 1 ycai’, yet ventriculograms and 
arteriograms were normal. In Case 
6, death from unrelated causes per¬ 
mitted examination of the brain. The 
left cerebral hemisphere was larger 
than the right ^v^th prominent sulci, 
TJicre was moderate dilatation of the 
left lateral ventricle. Jlicroscopie 
studies revealed no right-left differ¬ 
ence in the cerebral cortex. 

At the time of the last observation 9 
patients were still having recuri’cnt 
seizures. 

Pcnficld and Jasper^ cite several ex¬ 
amples of postictal paralysis progress¬ 


ing in severity Avith each attack and 
with advancing cortical destruction. 
In addition to the metabolic disturb¬ 
ances concomitant Avith epileptic dis¬ 
charge, they considered the A*ascular 
changes observed during and after 
discharge of the exposed epileptic cor¬ 
tex as significant in the production of 
such paralysis. 

.Tlic frequency of occurrence of 
progressive increase in the degree and 
dui'atiou of motor paralysis follOAving 
jacksonian seizures, particularly in 
children, points clearly to the need for 
prompt recognition and treatment. 

MENTAL retardation 

Evidence of mental deficiency was 
present prior to the onset of jack¬ 
sonian seizures in 28 cases (24 per 
cent). Considering the nature and 
circumstances of these seizures, this 
incidence is not high. In the follow¬ 
up survey, 4 others Avcrc reported to 
have dcA’eloped mental retardation 
consequent to recurrent conmlsions. 
Serious bchaA*ior disorders were ex¬ 
hibited by 4—1 of these is included*' 
in tlic group AA’ith acquii'ed mental 
retardation. 

Twelve of these 28 cases had psy¬ 
chometric evaluation. Seven had IQ’s 
of less than 50. In the remaining 
cases, mental retardation Avas apparent 
from the histoiy and by examination. 

Organic etiology or neurological ab¬ 
normality AA’as present in 19 of those 
28 cases (G7 per cent). Tlicse are 
listed in Tabic III. 

Despite the severity of the neonatal 
distress only 7 of the 13 patients Avith 
recognized birth injurj' showed mental 
deficiency. The degree of retardation 
AA’as questionable, mild or moderate in 
6 cases and severe in only one. 
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Only 4 of the 11 iiatients with 
“congenital” infantile hemiplegia ex¬ 
hibited mental retardation. 

Eesidual mental and motor retarda¬ 
tion was seen in 3 cases following in¬ 
fections of the central nervous system 
(idral, bacterial, and parasitic). 

Other recognized causes for mental 
defect were head injury in 1 case and 
diffuse cerebral hemangioma in an¬ 
other. Three patients had mieroceph- 
alus or hydrocephalus of undetermined 
cause. 

The high incidence of other types of 
seizures in these patients suggests dif¬ 
fuse brain damage. Twelve had 
“atjTiical” petit mal, grand mal, focal 
and generalized febrile convulsions or 
temporal lobe seizures, as well as jaek- 
sonian epilepsy. 


Table III. Mental Retardation 


ETIOLOGY 

NUMBER 

OF CASES 

Birth injury 

7 (3 with 


hemiplegia) 

CNS infection (viral, bac- 


terial, parasitic) 

3 

Head injury 

1 

Hemangioma 

1 

Microcejihaly 

1 

Congenital hemiplegia 

4 

Hydroceplialus 

2 

Unknown 

9 


Air encephalography was performed 
in 15 cases. Ten, 66 per cent, showed 
gross abnormalities; 5 were considered 
normal. One patient with a normal 
vertieulogram demonstrated a large 
superficial venous hemangioma b3' 
arteriographjT 

Three of tlie 4 patients with ac¬ 
quired retardation had pneumoen¬ 
cephalograms with abnormalities seen 
in only one. 

The 4 patients with serious behavior 
disorders had neither loioivn cause for 


the seizures nor neurological deficits. 
Pneumoencephalography was per¬ 
formed in 1 case with normal findings. 

THE ELECTROENCEPHALOGRAM 

Properly used, the term jacJcsonian 
seizure connotes a discrete origin of 
comuilsive discharge in the surface 
cortex of the opposite central region 
of the brain, the discharge spreading 
from the point of origin to become 
generalized. Using the plan of cere¬ 
bral localization, the site of origin of 
a focal seizure can be inferred from 
the history, the signal symptom (that 
part where the first contraction or 
sensation occurs) being the important 
localizing event. If that signal sjnnp- 
tom relates to the foot, the hand, or 
the coi’ner of the mouth or eye, a 
further localization along the central 
gyri is permissible. Thus, face, hand, 
and foot signals implicate, respec¬ 
tively, the opposite Sylvian, intermedi¬ 
ate and vertex parts of the central 
gyri. 

Bi’ain wave tracings are ordinarily 
obtained in free periods between sei¬ 
zures, and the folloiving impressions 
are important in considering the data 
to be presented. With optimal eleetro- 
encephalogi'am recording, it is ordi¬ 
narily possible to detect even a quite 
circumscribed epileptogenic lesion and 
prove its position later bj' electro- 
cortieographj^ at operation. However, 
particularly in children, the scalp re¬ 
cording of a unique focal transient 
during an interseizure period may 
only signifj" an underlying focus of 
high excitabilitj’’ within a much larger 
area of disturbed functioning. Such 
a focus might be indistinguishable 
from one which relates to a discrete 
underljdng epileptogenic lesion. Thus, 
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only by correlating the eleetroenceplia- 
logram findings with other neurologi¬ 
cal lateralizing signs, and with e'v'i- 
dence from pneumoencephalography 
and arteriography, can we impute a 
site of stnictural disorder to a par¬ 
ticular focal pattern. A focal spike, 
then, points only to the epicentre of 
a con^mlsive disturbance, and this dis¬ 
crete area of highest excitability may 
be presumed to trigger both the signal 
symptom of the clinical seizure and 
tlio spikes which are recorded during 
seizure-free intervals. Our experience 
with follow-up air studies in such 
cases, and less often with arteriograms, 
leads us to believe that the focal spikes 
whicli signify only a pathophysiologi¬ 
cal process significantly outnumber 
those in which a structural lesion can 
be imputed by other procedures as 
well. 

Other impressions also aid in evalu¬ 
ating the findings in the present study. 
In serial tracings, each obtained in a 
seizure-free interv'al, a spike focus 
may he present on one occasion, absent 
on another. Thus, in dealing with a 
doubtful history of jaeksonian seizures 
a single negative tracing will not rule 
out a focal origin for the convulsive 
process. Again, separate spike foci 
may appear in some cases, one related 
to each hemisphere. Both are not 
necessarily evident in the same trac¬ 
ing, and this may account for the 
instances in which a single record 
suggests the neurological paradox of 
a spike focus over tlie hemisphere 
ipsilateral to the seizure’s initial mani¬ 
festation. Generalized spiking can also 
occur in intcrscizurc tracings from 
cases classified on clinical grounds as 
jaelvsonian. Even so, the repetitive 
spike discharge which develops at the 


ot^et of a cliuical seizure in sucli a 
case differs qualitatively as well as 
quantitatively from the sporadic single 
spikes of generalized distribution re¬ 
corded during interseizure inter\'als. 
Tims, the seizure discharge itself may 
have a discrete origin even though 
interseizure spiking is generalized. 

There are also cases of jacksonian 
seizure in which spikes do not occur 
in intei’seizure periods, slow foci ap¬ 
pearing instead. Compared uath spike 
foci, slow focal patterns are more 
likely to relate closely to the suspected 
site of origin, and if they occur in¬ 
variably at the same site in serial 
tracings arc clearly suspicious of an 
underlying structural lesion. Again, 
only a generalized disturbance of 
rhythm, usually slow, may character¬ 
ize the tracing in a .iacksoninn case, 
or the frequency of the interseizurc 
tracing may even be quite normal. 
These variants are mentioned because 
even in the absence of interseizurc evi¬ 
dence of a focus a commlsive tendency 
may still express itself at inteiwals. 

The wide range of normal variability 
in the infant’s cleetrooncephalogram 
and tlie difficult}’ in securing artifact- 
fi'cc records makes the interpretation 
of focal clianges more difficult than in 
older children and adults. In neonatal 
life, the subcortical centers mature 
more rapidly than does the cerebral 
cortex, and it is the cloctrical activity 
of the later maturing cortex which is 
expressed primarily in the electroen¬ 
cephalogram. Experimental evidence 
also indicates that it is more difficult 
for the immature cortex to synchro¬ 
nize a spike discharge. Even consider¬ 
ing these difficulties, focal spikes can 
sometimes be recorded surprisingly 
early in neonatal life (6 days in our 
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experience); but in infants negative 
evidence lias mueli less significance 
than in older children. Thus, if there 
is a strong suspicion of a focal con- 
\nilsive process it is wise to repeat the 
tracing at intervals. 

Prolonged postictal slowing of the 
young child’s electroencephalogram is 
another factor wliidi complicates the 
interpretation of the supposed jack- 
sonian seizure tracing. A record made 
a few hours after either a focal or a 
generalized seizure maj"^ show markedly 
slow acthdty, and even asymmetry in 
amplitude between the traces from the 
two hemispheres to suggest a focal 
process. The same child, recorded 
during a seizure-free interval, may 
show a tracing which is much better 
ordered. Thus, it is adidsable to re¬ 
peat all tracings done in the postictal 
period to appraise the interval char¬ 
acter of the electroencephalogram. 

In evaluating the electroencephalo¬ 
gram of the present series of cases, the 
interval frequency pattern was classi¬ 
fied: (1) as within the limits of 
variability of the normal for that age; 

(2) as mildly slow representing an 
equivocal departure from the normal; 

(3) as intermediate slow; and (4) as 
markedly slow. In occasional tracings, 
fast actmty was intermingled with 
intermediate or markedly slow activ¬ 
ity; these were classified as mixed fast 
and slow. Commlsoid transients were 
considered apart from the resting fre¬ 
quency, aU highly sjnichronized tran¬ 
sients of imique form being classified 
as spikes. PinaUjq slow patterns which 
appeared consistently at one lead wove 
classified as slow foci. 

Of S3 children in the series who had 
electroencephalograms, 18 had neuro¬ 
logical lateralizing signs leading to the 
presumption that structural abnormal¬ 


ity involved a pai-t or all of one hemi¬ 
sphere. Of that 18, onlj”^ 3 (from the 
out-patient series) showed resting 
frequencies that could be considered 
normal, and all of them showed focal 
or generalized intermittent spiking. In 
aU other tracings from this group, the 
resting frequency showed intermediate 
or markedly slow departure from the 
normal. Of the 18 cases, 10 presented 
focal spiking over the central region of 
the suspected hemisphere, and in 3 
others spikes of generalized distribu¬ 
tion were recorded. In onlj* 1, was the 
focal spike process recorded from the 
nonsuspect hemisphere. There were 
also 2 slow wave foci detected over the 
central region of the suspected hemi¬ 
sphere. The remaining 2 showed only 
an intermediate or markedly slow dis¬ 
order of the usual resting rhjdhm. 
Thus, in 12 of the 18 eases a focal 
pi’ocess was recorded in the expected 
locale. 

Of the 65 cases without evidence of 
neurological abnormality, 17 or one 
fourth showed a normal resting fre¬ 
quency. Of the 17, 5 showed focal 
spikes at the suspected site and 6 gen¬ 
eralized or at least nonfocal spiking. 
The resting frequency of the remain¬ 
der was classified as intermediate or 
markedly slow. Of the total cases 
without neurological abnormality, 19 
showed focal spike processes where it 
Avas suspected that they might occur, 
but in 6 others the focus was para¬ 
doxical, appearing over the nonsuspect 
hemisphere. In one of the latter 
group, ventriculograms Avere done and 
proved to be normal. There Avere also 
15 cases AAdiich shoAved genei'alized 
spiking. SloAV focal patterns aatic 
recorded in 7 of the group and all oc¬ 
curred over the central region of the 
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suspected hemisphere. Of the remain¬ 
der, 1 showed a completely normal 
tracing and the others only interme¬ 
diate or markedly slow resting fre¬ 
quencies \vithout focalization. 

The chronological span was 
months to 14 years. Disregarding 
coincident neurological abnoimality for 
the moment and rating only on the 
basis of success in recording a focal 
process of 12 children under 2 years 
of age, 5 had spike foci over the sus¬ 
pected hemisphere and in 5 others the 
localization was equivocal, nonfocal, or 
paradoxical; 2 showed no spilces at all. 
Compared with the cases over 2 years, 
the expectancy for obtaining a con¬ 
sistent localization was significantly 
lower. 

"We conclude that the expectancy for 
recording a focal pattern over the 
suspected hemisphere in a Jacksonian 
seizure case increases vith ago and also 
with the coexistence of other evidence 
of neurological abnormality. However, 
focal processes are not of themselves 
pathognomonic of an epileptogenic 
lesion, for our results indicate that the 
number of cases with focal disorder in 
which no other neurological abnor¬ 
mality could be found was significantly 
larger than the group in which a 
neurological abnoimality could be 
proved to coexist. 

AIR ENCEPHALOGRAMS 

Adequate air encephalograms by the 
spinal subarachnoid route or by ven¬ 
tricular punctures were made in 47 
cases. Only one half were considered 
abnoimal. 

Six of the 13 cases with recognized 
birth injury had air studies. Abnor¬ 
malities were demonstrated in all but 
one. Two had moderate bilateral 
sjmmetrical ventricular dilatation. 


One showed atrophy of the right 
cranium with dilatation of the cor¬ 
responding ventricle. In another there 
was unilateral ventricular dilatation 
with a mild degree of porencephaly, 
C3'sts communicating -with the anterior 
part of the body and anterior horn of 
the lateral ventricle. The fifth case 
had suprasellar calcification. At 
vcntiiculography, a calcified tumor 
was seen in the left lateral ventricle 
infiltrating the septum and push¬ 
ing it to the right. At surgery 
this patient had two lesions—cortical 
sclerosis in the side opposite the hemi¬ 
plegia and a benign ganglioneuroma 
attached to the septum pellucidum and 
extending into the lateral ventricle. 

Pneumoencephalography was per¬ 
formed in 7 of the 11 patients with 
congenital hemiplegia. Five showed 
abnoimalities. Two had relatively 
localized lesions, 1 a minimal cortical 
atrophy of the left frontoparietal re¬ 
gion (right hemiplegia) and the other 
a porencephaly in the left frontoparie¬ 
tal region (right hemiplegia). In 2 
cases, there was a unilateral dilatation 
of the ventricular system with a shift 
to the side opposite the hemiplegia. 
One patient showed bilateral cortical 
atrophj^ greater on the side opposite 
the hemiplegia. 

Only 3 of the 13 patients ■with post- 
iiatally acquired central ner^'ous sys¬ 
tem disease had air studies. Clinically, 
each exhibited hemiparcsis and pnen- 
mocncephalograms revealed contra¬ 
lateral ventricular dilatation. 

In the remaining 11 eases with ab¬ 
normal pncumoencephalographic find¬ 
ings, no etiology was apparent. Six 
had sjTnmetrical dilatation and in the 
remainder there was unilateral ven¬ 
tricular dilatation. 
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Ten of tlie 24 patients with, gross 
pneiunoencephalographic abnormalities 
were retarded mentally by clinical or 
psychometric evaluation. Another who 
early exhibited only a severe pei’son- 
ality defect, when seen 6 years later, 
during which time he continued to 
have seizures, appeared unquestionably 
mentally retarded. 

Since space-taking lesions, neoplastic 
or othei’wise, are rarely the cause of 
.jacksonian seizures in infants and 
children it has been our policy to post¬ 
pone air encephalography unless there 
is evidence of increased intracranial 
pressure, neurological deficit, or a 
failure of response to adequate anti- 
convulsive therapy. 

In the infant, subdural taps are rec¬ 
ommended to exclude subdural hema¬ 
toma. These are more essential than 
air studies. We have seen several 
cases of large bilateral subdural hema¬ 
toma in which pneumoencephalograms 
were nonnal. On the other hand, 
angiography, when correctly per¬ 
formed, will rule out a subdural hema¬ 
toma. 

Cerebral arteriogi’ams were made in 
6 cases with abnormal findings in only 
1. ■ Two of the 5 patients with nega¬ 
tive arteriograms showed abnormalities 
by pneumoencephalography. On the 
other hand, the 1 patient who showed 
abnormal arteriograms had normal 
ventriculograms. 

SUMMARY 

One-himdred and fourteen cases of 
jacksonian epilepsy in infants and 
children are re\'iewed. 

Incidence .—The reported frequency 
of local motor seizures, 7.5 per cent is 
probably too low because of failure of 
observation from onset or rapid spread 
of epileptic discharge. 


Sex .—^Both sexes were about equally 
affected. 

Race .—The ratio of Negro to white 
patients was considerably below the 
hospital average. 

Age At Onset .—The greatest inci¬ 
dence was among infants and young 
children -with a progressive decline 
toward adolescense. Forty-eight per 
cent were less then 3 years of age. It 
seems logical to implicate pre-, peri-, 
and postnatal factors in etiology. 

A delayed onset of organic epilepsj' 
was usual. 

Heredity. —Twenty-eight per cent of 
95 eases had a history of epilepsy in 
close relatives (half in parents or 
siblings). This confinns Lennox’s im¬ 
pression of the influence of heredity in 
organic epilepsy in children. 

Etiology .—Cause was laiovii in only 
34 per cent of cases. Almost two 
thirds ■were related to birth injury 
(13 cases) or congenital or infantile 
hemiplegia (11 cases). Eleven pa¬ 
tients had postnatal acquired disease 
of the central nervous system of varied 
etiology'. Diffuse surface hemangio¬ 
mata were demonstrated in 2 cases. 
Only one patient had an expanding 
intracranial lesion. The latter also 
had severe birth injury' with hem¬ 
iplegia and extensive cortical sclerosis. 
Cerebral neoplasm is a relatively rare 
cause of jacksonian epilepsy in infants 
and children. 

Seizure Analysis .—There was no 
right or left predominance of jaek- 
sonian phenomena. One third had bi¬ 
lateral spread. The commonest site of 
origin was the face or hand. Only 9 
of 60 cases began in the leg. Abnormal 
sensation prior to movement was com¬ 
mon. Nocturnal attacks were fairly' 
frequent. 
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Six patients liad febrile seizures be¬ 
fore the onset of Jacksonian epilepsy. 
In 4 tliese were of great frequency. 
The interval between the febrile and 
.iacksonian seiznves was over 2 years 
in 5 of the 6 eases. One half of this 
group had a family history of cpileps}’. 
Occasionally, circumstances suggested 
that Jacksonian epilepsy might be a 
residual of local brain damage from 
severe and protracted seizures with 
high fever. 

In another 6 oases, early Jacksonian 
seizures occurred only with fever and 
infection. The presence of severe 
ncnrologieal ahnoi’malitie.s prior to the 
onset of .scmirea in 3 of tliesc cases 
confirms the impression that fever and 
infection can trigger a latent tendency 
for Jacksonian epilepsy. 

Twenty-five patients had other types 
of seizure.s. Five had grand mal 
cpileptsy prior to the onset of local 
seizures. Five with organic brain 
involvement had "at.vpical” petit mal 
(myoelonic or akinetic). In 4, these 
preceded the onset of Jaclffionian epi¬ 
lepsy, Fifteen patients had recurrent 
paro.xysmal phenomena compatible with 
epileptic discharge without motor com¬ 
ponent. 

Itcmipltgia. —Twenty-seven patients 
f23.G per cent) had hemiplegia. Tlic 
majority were attributable to prenatal 
factors or birth injurj'. Forty-eight 
per cent were mentally retarded. Posf- 
epileptitovm paralysis (Todd and 
Rohortson) of varied duration was 
common. Witli frequently recurring 
or prolonged seizures such pai'alysis 
may be progrcs.sive and ultimately 
permanent. This was the ca.se in at 
least 10 patients in our series. This 
course of events attests to the need for 
prompt control of Jaeksonian seizures. 


Mental Setardation. —Twenty-eight 
patients (24 pet cent) were mentally 
retarded prior to onset of Jaeksonian 
epilepsy. Etiological factors were evi¬ 
dent in two thirds. Four patients ap¬ 
peared to develop mental retax'dation 
consequent to severe recurrent seizures. 
Serious behavior disorder was a chief 
complaint in 4 ciiildren. 

The Electroencephalogram .—In gen¬ 
eral, the conformance of focal elec¬ 
troencephalogram findings ivith in¬ 
ferences drawn from pattei'n of seizure 
is good, even when only a single trac¬ 
ing is available. An expected elec- 
trograpliic focus is more likely to be 
demonstrated in a child than in an in¬ 
fant. Spike foci arc nonspecific indi¬ 
cators of a region of high cortical e.x- 
citahility, and not necessarily of un- 
dcrlj-ing structural abnormality. Slow 
wave foci, recorded with or tvithout 
accompanying focal spike discharges, 
more frequently presage proof of un- 
derlj-ing structural disorder. 

Of tlie 83 children in the series who 
had electroencephalograms, 18 had 
neurological lateraliziug signs. In 12 
of tlicse, a focal process was I'eeorded 
in tlie expected locale. In the remain¬ 
ing Go cases without neurological ab¬ 
normality, 19 showed focal spike proc¬ 
esses in the suspected hemisphere and 
in G others the focus was paradoxical. 
Fifteen showed generalized spiking. 
Seven showed slow focal patterns over 
the central region of the suspected 
hemisphei-e. One tracing wa,s noi-mal 
and the remainder showed intci-me- 
diate or markedly .slow resting fre¬ 
quencies without fooalization. 

Air Encephalograms .—Close obser¬ 
vation of patients with local scizurc.s 
is essential Encephalography is not 
routine. Criteria for air .studies are 
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increased intracranial pressure, neuro¬ 
logical abnormalities or failure of re¬ 
sponse to adequate antiepileptic ther¬ 
apy. One half of the encephalograms 
made were considered abnormal. Rec¬ 
ognized cause for these abnormalities 
was present in only 13 of 24 eases. 
Ten of the 24 patients with abnormal 
air studies were retarded mentally. 
Arteriograms were sometimes abnormal 
with normal pneumoencephalograms 
and vice versa. 
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Accidental Deaths in Infancy 

Infants found dead in bed, are not generally killed by being lain on by their mothers, 
but by being suffocated under the bed-clothes, with carbonic acid gas exhaled from their 
own lungs and re-inspired. They die without pain, in a profound sleep. Mothers, give your 
babes more air. Let them sleep with their heads uncovered. Do not let them go to sleep 
on or under your arm, for when you cover yourselves, in the half unconsciousness of partial 
sleep, you will cover your darlings’ heads also, and in the morning may find them still m 
sleep—a sleep from which your caresses cannot awake them. 

Fkom the Pacific Med. and Subg. Journai., 1858. 



VOUlTim IN INFANCY AND EARLY CHILDHOOD: TREATMENT 
AVITH PROCHLORPERAZINE 
C. E. Hopkins, M.D., and T. V. Geppert, M.D. 
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P rompt treatment of physical dis¬ 
orders in children is often seriously 
impeded by the presence of persistent 
vomiting. Not only does vomiting 
interfere with the oral administration 
of medication at home, but it also, by 
dehydration, lowers the child’s capac¬ 
ity to withstand physical disease. The 
need to check vomiting, therefore, may 
often become imperative. 

In recent yeai*s the antiemetic 
activity of a number of phenothiazine 
derivatives has been studied.*"^ 
Among the newest of these derivatives 
is prochlorperazine (Compazine*), 
which has been reportedly effective 
as an antiemetic in adults.^* ® The 
drug also functions as a tranquilizer.®'' 
Recently, prochlorperazine became 
available in syrup fonn for investiga¬ 
tional use in pediatrics. The authors 
undertook to evaluate prochlorpera¬ 
zine for the efficacy of its antiemetic 
activity and its suitability for pedi¬ 
atric practice. 

JIETUOD 

The 44 cliildrcn selected for this 
study ranged in age from 4 months 
to 9 years. All of them had suffered 
three or more vomiting episodes daily. 
Symptoms of one or more of the 
following conditions were present in 
3G patients: acute gastroenteritis, 

From the Dean CUnIc and the Pediatric 
Department, University of Wisconsin Medical 
School. 

•Smith Kline & French Laboratories. 


measles, mumps encephalitis, diarrhea, 
acute pharyngitis, acute nasopharyn¬ 
gitis, pertussis, acute glomenilar ne¬ 
phritis, acute tonsillitis, streptococcal 
pharyngitis, and athcrostomatis. Vom¬ 
iting had persisted, sporadically, from 
18 houi*s to 3 days prior to treatment 
with prochlorperazine. In the other 
eight patients, in addition to vomit¬ 
ing, one or more of the following 
symptoms were seen: nervousness, 
ovcractivit 3 % insomnia, abdominal pain 
of unknown origin, eye blinking, and 
facial grimacing. Those eight pa¬ 
tients had been vomiting sporadically 
for 7 to 10 days before treatment 
began. The patient with abdominal 
pain showed no evidence of intestinal 
obstruction or other pathological con¬ 
ditions. 

Doses were graduated from 2.5 mg. 
(or teaspoonful) three times a day 
for the j'onngest patients, to 5 mg. 
four times a day for tlie oldest pa¬ 
tients. Concomitant with the admin¬ 
istration of the antiemetic, therapy 
directed to tlie nnderlj’ing condition 
was given to 18 patients. This con¬ 
comitant therapy included diet re¬ 
striction. antibiotics in cases with 
bacterial infection, and intravenous 
fluids for dehj'dration. There was no 
concomitant therapj^ for any of the 
ps 3 'chically disturbed patients. 

In evaluating the efficacy of the 
promptness of antieraetic action 
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was considered of prime importance. 
A patient whose vomiting abated 
after the first or second dose was con¬ 
sidered to have made an excellent 
response. Abatement of vomiting 
within twelve hours, or a single, mild 
vomiting episode following an ex¬ 
cellent response, was rated good. A 
reduction in the number of episodes 
of vomiting was rated fair. Anything 
else was considered poor. Abatement 
of vomiting was considered achieved 
when oral fluids and medication were 
retained. Naturally, other factors— 
side effects and acceptability of the 
medication to the patients—were also 
considered in evaluating the responses. 

RESULTS 

Of the 36 patients whose vomiting 
was associated with organic disease, 
14 had an excellent response, vomiting 
abating after the second dose in 
almost every case. A good response 
was seen in 19 patients, a fair re¬ 
sponse in 1 patient; 2 patients showed 
no appreciable improvement. Thus. 
92 per cent of these young patients 
were free of vomiting—and were able 
to retain fluids and medication— 
within a twelve-hour period; that is. 
after three or, in a few cases, four 
doses. 

Those patients whose vomiting had 
persisted for less than 36 hours before 
onset of medication had a higher 
percentage of excellent responses than 
those patients whose vomiting had 
persisted for more than 36 hours. 
The medication seemed to be as effec¬ 
tive in the infants as in the older 
children. Of the 8 children in the 
study who were less than 1 year old, 
7 were free of vomiting within twelve 
hours. Of the 8 patients whose 
vomiting was associated ivith psychic 


disturbance, 3 had a good response 
to prochlorperazine, 1 a fair response, 
and 4 did not show any appreciable 
improvement. 

In neither group of patients were 
there any observable side effects. No 
patient manifested jaundice, abnor¬ 
mal urinai’y findings, or change in 
white or red count. The patients’ 
parents reported, in most cases, that 
the fruit-flavored syrap was accepta¬ 
ble to the children, and that resist¬ 
ance to second and third doses was 
either less than to initial doses or 
was absent entirely. 

DISCUSSION 

Although the group of patients is 
relatively small, we were pleasantly 
surprised by the fact that 92 per cent 
of these patients showed a marked 
improvement in vomiting in 12 hours 
or less. Since antibiotics frequently 
induce vomiting, prochlorperazine 
faced a particularly significant test in 
7 children who received concomitant 
antibiotic therapyn Yet, 5 of these 
patients were free of vomiting within 
6 hours, and all 7 were relieved of 
vomiting within twelve hours. 

Although half of the psychically 
disturbed children responded favora¬ 
bly to the antiemetic, it must be home 
in mind that psychic disorders fre¬ 
quently require extensive and pro¬ 
longed treatment. It is of interest, 
however, that the use of prochlorpera¬ 
zine as an antiemetic in these psycln- 
cally disturbed children was in no 
case attended by the side effects 
frequently associated ivith certain 
other antiemetic therapies. Our past 
experience with barbiturates in tb® 
treatment of emotionally induecd 
vomiting, for example, is similar to 
Gatski’s,® who found that barbiturates 
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tend to make disturbed children in¬ 
accessible even to superlicial psycho¬ 
therapy and, in some eases, actually 
excite the child further. 

Although there were no observable 
side effects, it must be kept in mind 
that many of these very young pa¬ 
tients are quite inarticulate and are 
therefore unable to communicate their 
subjective reactions clearly. Never¬ 
theless, the writers received the dis¬ 
tinct impression that prochlorperazine 
caused little, if any, discomfort and 
distress among the children in the 
study. The patients seemed quieter, 
though not sedated, and less appre- 
liensivc of pain. Whether these 
desirable effects were due to the 
trnnquilizing action of prochlorpera¬ 
zine and/or the drug’s prompt an¬ 
tiemetic activity is difficult to tell. 

Since antiemetic drugs may mask 
acute surgical conditions, they must 
))C used cautiously in pediatric prac¬ 
tice, and only after examination and 
diagno.ses have excluded such condi¬ 
tions as appendicitis. This caution is 
particularly apt in respect to jiro- 
chlorperazine because of its effective¬ 
ness and promptness in controlling 
vomiting. 

Prochloi-perazinc demonstrated low 
dosage requirements. Its admini.stra- 
tion was safe and uneventful when 
given to patients as young as 4 months 
of ago. 

SUMM.VRY 

Prochlorperazine was given as an 
anticmctic to 36 young children suffer¬ 
ing from persistent vomiting associ¬ 
ated with physical diseases, and to 
S children suffering from persistent 


vomiting associated "with emotional 
disturbance. 

Of the children whose vomiting ac¬ 
companied physical disease, 92 per 
cent were relieved of vomiting vuthin 
twelve hours after the initial dose of 
prochIori>erazinc or after a total of 
three doses. Of the children whose 
vomiting was associated with emo¬ 
tional disturbance, 50 per cent were 
relieved of vomiting episodes in the 
twelve-hour period. Prochlorperazine 
also seemed to exert a tranquilizing 
effect on the patients, for they seemed 
less restless and apprehensive. There 
were no observable side cffcct.s. 

Prochlorperazine was foiuid to be 
ail effective and safe antiemetic for 
pediatric practice. 
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TEAjSjSPLACENTAL PASSAGE OP THE L. E. FACTOR 

Frits aiijEK, C^iPTAix, 3IC, USAR, and Ralph N. Olsen, Captain, JIC, USA 

Dentor, Colo. 


I N 1954, Bridge and Foley^ demon¬ 
strated tlie L. E, cell in the cord 
blood and bone marrow of a newly 
born baby of a mother with dissem¬ 
inated lupus erythematosus. Brief 
mention was made of another mother 
with this disease, where again the L. E. 
cell was demonstrated in the cord blood 
of her offspring. The authors believed 
that placental transmission of the L. E. 
factor had occurred. In 1957, Berlyne, 
Short, and Vickers- reported two more 
mothers with disseminated lupus ery¬ 
thematosus who gave birth to babies 
in whose peripheral blood L. E. cells 
were seen. Transplacental passage of 
the L. E. factor was also thought to 
have occurred in these instances. 

We wish to report a fifth case of 
probable placental transmission of the 
L. E. factor from mother to baby. In 
our case, the mother also had estab¬ 
lished disseminated lupus erythemato¬ 
sus and L. E. cells were repeatedly 
demonstrated in the peripheral blood 
of her baby. 

CASE report 

The mother was a 22-year-old white 
girl who was in good health until the 
age of 15 years when she was found 
to have idiopathic thrombocytopenic 
purpura; a splenectomy was performed 
after which she had a complete recov¬ 
ery. She remained well until her first 
pregnancy at the age of 20 years. 

From the Uepartinent Pediatrics. Fitz- 
simons Army Hospital. Denver 8, Colo. 


After three months’ gestation she de¬ 
veloped migratory arthralgia, recur¬ 
rent fever, general malaise, and inter¬ 
mittent rash on the lower extremities. 
Repeated bone marrow and peripheral 
blood examinations demonstrated the 
L. E. plienomenon. She delivered a 
viable male infant after thirtj--five 
weeks' gestation. The infant died 
within 24 hours. Clinical features and 
autopsy findings were consistent vdtli 
the diagnosis of “liyaline membrane 
disease.” The placenta was normal 
on gross and microscopic examination. 

Two months after her first preg¬ 
nancy the patient was started on cor¬ 
tisone, 100 mg., which she received for 
one year when it Avas changed to Meti- 
corten, 25 mg. daily. The patient did 
very well and Meticorten Avas grad¬ 
ually decreased to 10 mg. daily. 

The second pregnancj’’ Avas uncom¬ 
plicated. The patient remained on 
Meticorten throughout her pregnancy. 
After nine months’ gestation, there Avas 
a normal Ioav forceps delivery (Dec. 6. 
3956). The placenta AA'as normal on 
gross and microscopic examination. 
Laboratory studies done on the moth¬ 
er’s blood on the day of delivery re¬ 
vealed a hemoglobin of 15.0 Gm. per 
100 c.e. of blood; the hematocrit Avas 
46 per cent; L. E. examination (non- 
clotted method) on the peripheral 
blood w'as positive; blood group A, 
Rh negative; serologic test for syphilis 
Avas negatWe. Urinalysis rcA'caled 2+ 
albuminuria Avith occasional i'ed_ blood 
cells per liigh-poAver field (centiifiiged 
specimen). Post-partum course of the 
mother Avas uneventful. 

The baby was a nonnal female. The 
Aveight Avas 6 pormds 1 ounce and the 
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lengtli was nineteen inches. Blood 
group was A, Rh positive. The cord 
bilirubin was 0.3 mg. per cent direct 
and 3.0 mg. per cent indirect. The 
Coombs’ test (direct and indirect) was 
negative. The hemoglobin was 20 Gm. 
per cent and the hematocrit 60 per 
cent. There were normoblasts. 1,800 
per cubic millimeter. During the sec¬ 
ond day of life, the baby was reported 
to be dusky on several occasions; she 
vomited several times. At the age of 
20 hours, an L. E. preparation was 
done on the peripheral blood of the 
baby (nonclotted method) and found 
to be positive (Fig. 1). During the 


third day of the baby’s life she con¬ 
tinued to vomit. The cord was noted 
to be foul smelling and was removed. 
Cultures of the blood and umbilical 
cord stump were obtained, and the 
patient was started on peiiicilliu and 
streptomycin. Blood ehemistric.s that 
day revealed sodium of 145 mEq. per 
liter, chloride of 107 mEq. per liter, 
and potassium of 5.9 mEq. per liter. 
The white blood cell count was 1G.600 


with 66 per cent neutrophils, 29 per 
cent lymphocytes, 3 per cent mono¬ 
cytes, and 2 per cent eosinophils. On 
the fourth day of life the child was 
noted to be jaundiced. Serum bili¬ 
rubin (age 90 hours) revealed a total 
of 15 mg. per cent with an indirect 
value of 14,55 mg. per cent. 

Subsequent specimens draum at the 
age of 102 hours showed a serum bili¬ 
rubin of 18.0 mg. per cent with an 
indirect value of 17.4 mg. per cent. 
Repeated L. E. preparations which 
Avere done daily during her hospitaliza¬ 
tions were all found to be markedly 


positive. Ilowovor, no rosette forma¬ 
tion was noted. Electrophoretic pro¬ 
tein pattern obtained at the age of 5 
days revealed albumin, 4.221 Gm. per 
cent, and globulin: alplia I, 0.297 Gm. 
per cent; alpha II, 0.416 Gm. per cent; 
beta, 0.054 Gm. per cent; and gamma, 
0.862 Gm. per cent. Serum comple¬ 
ment determination done on the same 
blood specimen* showed a IcA’el of 9.5 
U. 50 per cent (U. 50 per cent is used 
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to indicate 50 per cent hemolytic units 
per milliliter of undiluted serum). 

After the fifth day of life the child 
did very well. She stopped vomiting, 
and the jaundice disappeared. Blood 
culture and throat culture (obtained 
shortly after birth) showed no growth. 
Culture from the umbilical cord stump 
grew out Staphylococcus aureus. 
Chest roentgenograms taken on the 
third and fifth days of life were within 
normal limits. The baby was dis¬ 
charged eight days after birth in good 
condition. 

During her hospitalmation and sub¬ 
sequent to her discharge the baby was 
fed by bottle, since the mother did not 
have any breast milk. 

The baby was followed in the Out- 
liatient Department where repeated 
L. E. examinations were found to be 
positive on weekly examination up to 
the age of 7 weeks; however, during the 
last three weeks it had been very hard 
to find any L. E. cells and the ones 
which were noted were of poor qual¬ 
ity. Three biweekly L. E. preparations 
after the seventh week were negative. 
No rosettes were seen at any time. The 
baby was last seen at the age of 8 
months, at which time she showed ex¬ 
cellent growth and development. 

DISCUSSION 

In the case described by Bridge and 
Foley and the cases described by Ber- 
lyne, Short, and Vickers, the L. E. 
cell could still be demonstrated in the 
peripheral blood of the baby at the 
age of 7 weeks but not be 5 mnd that 
age. In our case, similarljq the L. E. 
cell was not present after the age of 
7 weelvs. 

The duration of tlie L. E. phenom¬ 
enon corresponds roughly to the half- 
life of ganuna globulin and appears to 
support the conclusion of passive trans¬ 
fer of the L. E. factor’ (the L. E. 


factor being a component of the gamma 
globulin fraction as shown by Haser- 
iek^). 

Glagov and Gechman® speculated 
upon the possible relationship of trans¬ 
placental L. E. factor passage and the 
familial occurrence of disseminated 
lupus erythematosus. They suggested 
possible concomitant transplacental 
transmission of antigenic substances 
provoking antibody formation and 
eventuallj^ an anaphylactic sensitivity 
or, perhaps, the L. E. factor itself be¬ 
ing transmitted and sensitizing the 
fetus to some unknown antigen. 


If the presence of the L. E. factor 
in the offspring of a patient with dis¬ 
seminated lupus erythematosus during 
the newborn period is more than just 
passive transfer and perhaps a suh- 
clinical immunological manifestation, 
one might expect a depressed serum 
complement level. 

The serum complement level at the 
age of 5 days was 9.5 U. 50 per cent 
(measurement of 50 per cent hemobdic 
units per milliliter of undiluted 
serum). Ten normal infants were 
tested, all at the age of 5 days, and 
found to have serum complement lev¬ 
els ranging from 8.58 to 33.90 U. 50 
per cent (mean 17.43 U. 50 per cent).*^ 
Serum complement level in our patient 
at the age of 3 months was 18.0 U. 50 
per cent and at 6 months was 33.5 
U. 50 per cent. Very few data exist 
on serum complement levels during 
the newborn period; the levels which 
have been reported show a wide 
range.®’" The serum complement level 


Method as described 11: 570, 

!, by Janeway and Weds%vood, 
suspension was adjusted by 
t Bukantz, and associates, usin^ 
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of our patient, although low at the 
age of 5 (lays, appears to fall within 
the nomal range. Conclusions from 
a single case would be premature. In 
this instance, liowever, there is no evi¬ 
dence to suggest a hypersensitivity 
phenomenon immediately after birth. 

SUJIM^VRY 

A case of transplacental ti’ansmis- 
sion of the L. E. factor is presented. 
Serum complement and gamma glob¬ 
ulin levels in the offspring wore within 
normal range. 

We wish to thanh Dr. Jack E. Githens, 
As«>ociate Professor of PeJiatrics, University 
of Colorado, for reading the manuscript and 
Master Specialist L. B. NoUc, USA Research 
and Development Unit, Fitzsimons Army 
Hospital, for tpolmicnl assistance. 


REFERENCES 

1. Bridge, R. G., and Foley, F. E.: Placental 
Transmission of the Lupus Erythematosus 
Factor, Am. J". M. Sc. 227: 1, 1954. 

2. Berlyne, G. M., Short, 1. A., and Vickors, 

C. F. H.: Placental Transmission of the 
L. E. Factor, Lancet 273: 15, 1957. 

3. Wedgwood, B. J. P., and Janeway, C. A.: 
Serum Complement in Cliildrcn With “Col¬ 
lagen Diseases,'* Pediatrics 11: 569, 1953. 

4. Hasciick, J. R., Lewis, L. A., and Bortz, 

D. W.: Blood Factor in Acute Dissem¬ 
inated Lupus Erythematosus. 1. Deter¬ 
mination of Gamma Globulin as a Specific 
Plasma Fraction, Am. J. M. Sc. 219; GOO- 
663, 1950. 

3. OlagoT, S., and Geclmian, E.: Familial 
Occunencc of Disseminated Lupus Erj’- 
thomatosus, New England J. Med. 256: 
936, 1956. 

C. Dancis, J., and Kunz, H. W.; Studies of 
the Immunology of tlio Newborn Infant. 
VI. Bacteriostatc and Complement Activity 
of the Serum, Pediatrics 13: 339, 1954, 

7. Traub, B.: Complement Activity of Serum 
of Hoaltliy Persons, Mothers and New¬ 
born Infants, J. Path. & Bact. 55: 447, 
1943. 


Multiple Itirths 

TIow Many Children Can a Jroman 2/car.^—Dr. Szukits says that this question has not 
yet been satisfactorily answered. He himacU has observed tao females, each of whom had 
borne twenty-four cliildron. Osiauder (JZandh. d. Enthwdungs Kunsi, 1 Thril, 1 Abth. S. 
319) mentions one woman who during her married life bore 44 children, and another who 
bad 53. Burdacli (die Physiol, afs ErfaJnvnysv-'isscnschaft, 1 Bd. 1826, S 410) relates 
tliat the wife of a countryman in tlie Moscow district had given birth to 69 children at 27 
confinements—four times four at one birtli, seven times three, sixteen times twins. In 
the year 1S09, the Vienna newspapers contained the following umiouncoment; Maria Anna 
Helm, the wife of a poor linen weaver in Nculcrchcnfcld, 20 years married, bore at 11 con¬ 
finements 32 children; 28 livbig, and 4 dead: 26 were males, and 6 females; all ocro be¬ 
gotten by one man, and nursed by herself. 

Six children seem to be the largest number ever produced at one birth. A perfectly 
trustworthy instance of tliis is the following; The Schtciih. Ztercur, 1805.—The wife of a 
cliinmoy-sweep here, named “Dypfcr,** was yesterday confined of six children; all wore 
boys, and dead. This woman, who has been twice nmrried, has alreaclv given birtii to 44 
children. During her first marriage, which lasted twenty-two yi-ars, slio bore 27 bovs and 
3 girls. In her second marriage, which has lasted but three years, she has born 14 children— 
3 at the first, 5 at the second, and now 6 at third confinement (Osiander, 320). 

Ed. Med. .Tourn., Ju.ne, 1858, from Zeitscurift, d. K. K. Gesellschaft d. Aerzie 
zr w’lEN, July and Auoust, 1857. 



UNEXPLAINED DEATH PROM EXCHANGE TRANSFUSION 

William C. Taylor, M.B., Ch.B., Lloyd C. Grisdale, M.D., and 
Allan G. Stewart, Ph.D. 

Edmonton, Alberta 


D uring the ll years that have 
elapsed since the introduction of 
exchange transfusion for the treat¬ 
ment of hemolytic disease of the new¬ 
born, attention has been periodically 
focused on the fact that this pro¬ 
cedure is not without its dangers and 
may occasionally be associated with 
unexpected fatality. Allen and Dia¬ 
mond^ have recently pointed out that, 
with few exceptions, it has been im¬ 
possible to explain the deaths that 
arise during or shortly after exchange 
transfusion. Walker and Mollison= 
have listed the causes of death occur¬ 
ring in association with hemolytic dis¬ 
ease of the newborn in England and 
Wales during the years 1953 and 
1955. In 88 (16 per cent) of 550 
deaths, the fatality arose during or 
within 4 hours of exchange trans¬ 
fusion. The immediate cause of death 
was not apparent in these cases but, 
from the clinical information avail¬ 
able, it seemed that death should not 
otherwse have taken place at that 
time. 

The following case reports are pre¬ 
sented in the belief that they repre¬ 
sent a sequence of events which must 
occur in a certain but at present un¬ 
known proportion of sudden deaths 
arising during exchange transfusion. 

From the Department of Paediatrics, Uni¬ 
versity of Alberta and Univer.sity of Alberta 
Hospital. Edmonton. Alberta. 


CASE REPORTS 

Case 1 .—Cardiac Arrest During Ex¬ 
change Transfusion .— 

This female infant was delivered by 
cesarean section on the tenth of Sep¬ 
tember, 1957. Cesarean section was 
performed at 35 weeks' gestation be¬ 
cause of a rise in maternal D antibody 
titer to % 2 , and because of the death 
of the 3 preceding siblings from he¬ 
molytic disease. The infant weighed 
2,220 Gm. She cried spontaneously 
and on examination appeared normal 
except for yellow staining of tlie ver- 
nix and the umbilical cord. Tlie spleen 
was not palpable. The cord blood 
serum bilirubin was 6.4 mg. per cent, 
hemoglobin 9.5 Gm. per cent, hemato¬ 
crit 26 per cent, and reticulocyte count 

14.4 per cent. The direct Coombs’ test 
was positive. 

The first exchange transfusion was 
carried out within one hour of deliv¬ 
ery. Using a 10 c.c. syringe, 415 c.c. 
of blood were withdrawn and 384 c.c. 
of packed cells injected. Throughout 
the 1-hour procedure the infant’s con¬ 
dition remained satisfactory. Follow¬ 
ing the exchange, the serum bilirubin 
was 2.5 mg. per cent, the hemoglobin 

13.4 Gm. per cent, and the hematocrit 
35 per cent. 

At the age of 7 hours, the serum 
bilirubin had risen to 9.0 mg. per cent 
and a second exchange ti’ansfimion 
was given. Using the same technique 
as before, 310 c.c. of blood were with- 
dra'wn and 290 c.c. injected in les.s 
than 1 hour. The infant’s condition 
remained satisfactory throughout and 
periodic electrocardiogi'aphic (ECG) 
tracings taken with a direct writing 
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Sanborn electrocardiograph revealed 
no abnormalities in the standard leads. 
A few minutes after the exchange had 
been completed the infant developed 




At the age of 22 hours, the senim 
bilirubin was 13.6 mg. per cent, the 
hemoglobin 8.3 Gm. per cent, and the 
hematocrit 21 per cent. A third ex- 




Fjj;, 1.—Cfisc 1. Leafl I. Time from start of exclianee—17 min.; volume of blood injected— 
SO C.C.; normal nodal rhythm, rate—135 per minute. 



Fig. 2.—Case 1. Lead I. Time from start of exchange—28 m!n.: volume of blood injected—7fi 
C.C.; slow nodal rhjtlim, rote—53 per minute. 



Fig. 3.—Case 1. Lead I. Time from start to exchange—30% min. Ventricular fibrillation 

— i —. ...| —i ■ :.i i ■ i. -t u ' —i.— i i'~h——• 




Fig. -1.—Ca.'se 1. Lead I. Time from start of exchange—32 min. Cardiac arrest. 


a generalized comailsion which re¬ 
sponded to intramuscular injection of 
2 c.c. calcium glucoheptonate. Dur¬ 
ing the next few hours, a few pete¬ 
chial hemorrhages developed on the 
shin of the face and tninh. 


change was attempted using 7-day-old 
blood which had been packed by re¬ 
moval of .supernatant plasma a few 
hours before the exchange. After 80 
c.c. of blood had been withdrawTi and 
70 c.c. injected, an KCG tracing taken 
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28 minutes after the commencement 
of the exchange showed e^ddence of 
slow nodal rhythm. (Figs. 1, 2, 3, 
and 4.) During the next 4 minutes, 
the cardiac slowing progressed to ven- 
tricidar fibrillation and complete car¬ 
diac arrest. At the time of detection 
of the cardiac sloudng the infant’s 
condition appeared satisfactorJ^ There 
were no signs of respiratory distress, 
cyanosis, or pulmonary adventitious 
sounds. Clinical signs of collapse 
were only apparent when the ECG 
tracing showed evidence of ventricu¬ 
lar fibrillation. The cardiac arrhyth¬ 
mia was uninfluenced by discontinu¬ 
ing the exchange and immediate in¬ 
jection of 2 c.c. calcium glueohepto- 
nate into the umbilical vein. The 
heart remained in asystole for a pe¬ 
riod of 5 minutes, but responded to 
intracardiac injection of Adrenalin, 
and artificial respiration with tracheal 
intubation and intermittent positive 
pre.ssure oxygen. 


sis which showed no response to intra¬ 
venous injection of % M lactate solu¬ 
tion or sodium bicai’bonate solution. 

Death occurred at the age of 38 
hours. 

Biochemical estimations on donor 
Mood for the third exchange 
Plasma potassium = >20 mEq./L. 
(Colorimeter standardized to 20 
mEq./L.) 

COa combining power = 7.7 mEq./L. 
pH =6.1 

Biochemical estimations on infant’s 
Mood 

Before third exehange transfusion 
Potassium = 4.3 mEq./L. 

At time of cardiac arrest 
Potassium = 12.0 mEq./L. 

At time of cardiac arrest 
Calcium = 3.5 mEq./L. 

At time of cardiac arrest 
COa combining 

power == 12.2 mEq./L. 






Figr. 5.—Case 2. I^ead I. Time from start of exchange—27 min.; volume of blood injecterl— 
80 c.c.; normal nodal rhythm, rate—156 per minute. 



Fig. 6.—Case 2. Lead I. Time from start of exchange—27 min.; volume of blood injected 
185 c.c.; slow nodal rhythm, rate—80 per minute. 


For tlie remaining 14 hours of her 
life the infant remained in a precari¬ 
ous condition. She was nursed in a 
high concentration of oxygen, but her 
respiratory rate became irregular with 
intermittent periods of apnea and 
cyanosis. Her serum biochemistry 
showed evidence of a persistent acido- 


Autopsy. —This was performed 12 
hours after death. There was a sligld 
icteric tinge to the skin as well as sub¬ 
conjunctival hemorrhages and pete- 
chiae over the trunk. Petechial hemor¬ 
rhages were also seen subpleurall.v in 
the region of the trachea and lungs, m 
the heart, kidneys, and liver. The 
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lungs were hemorrhagic in appearance 
in the lower portion and fleshy in con¬ 
sistence. IMicroscopic examination re¬ 
vealed areas of extramedullary hema¬ 
topoiesis, which were marked in the 
liver but also present in tlie kidney. 
Hemorrhages were present within tlie 
lung, kidney, thymus, and adrenal. 
The lungs showed moderate atelectasis. 
Sections of the heart showed no re¬ 
markable histopatliological change. 

Tlie causes of death were finally 
designated, according to their pre¬ 
sumed degree of importance, as fol¬ 
lows: (1) pOsSt-transfusion electrolyte 
imbalance; (2) hemolytic disease of 
the newborn; (3) prematurity; (4) hy¬ 
poxia; and (5) pnlmonni’y atelectasis. 

Case 2.—Cardiac Arrhythmia Dur¬ 
ing Exchange Transfusion .— 

Experience with electrocardiography 
in 50 exchange transfusions performed 
on 36 infants has revealed one othci* 
example of gross cardiac arrhythmia. 
This infant weighed 2,160 Gm. and 
was o£ 35 weeks’ gestation. The cord 
blood hemoglobin was 7.0 Gm. per cent 
and the bilirubin 6.82 mg. per cent. 
He received an exchange transfusion 
at the age of 1 hour, tising 5-day-old 
partially packed blood. After injec¬ 
tion of 185 c.c. of blood in 15 c.c. 
aliquots, the heart rate was suddenly 
slowed although the infants general 
condition remained satisfactory. The 
ECG showed marked sinus bradycardia 
and occasional ectopic beats (Figs. 5 
and 6). The arrhythmia was uninflu¬ 
enced by injection of 1.5 c.c. calcium 
gluconate (10 per cent solution) and 
persisted until the end of a cautiously 
executed exchange of 450 c.c. of blood. 
The bradycardia alternated with peri¬ 
ods of normal ECG configuration. 
ECG tracing.s taken on the fii*st, sec¬ 
ond, third, and seventh days after the 
exchange transfusion wore not remark¬ 
able and the infant’s subsequent prog- 
re.ss was uneventful. 

Biochemical estimations on donor 
hlood 

Potassium == 9.7 mEq./L 

Calcium == 5.2 mEq./lj. 


Biochemical estimations on infant's 
blood 

Before exchange transfusion 
Potassium “ 6.9 mEq./L. 
Calcium = 5.0 mEq./L. 

Mid-transfusion 
Potassium — 5.1 mEq./L. 
Calcium — 6.6 mEq./L. 

Post-transfusion 
Pota.ssium = 7.6 mEq./L. 
Calcium *= 8.6 mEq./L. 

The high figures for calcium in the 
mid- and post-transfusion samples 
could be due to contamination from 
immediately preceding injections of 
calcium gluconate solution. 

DISCUSSION 

Two examples of 2:1 auriculoven- 
tricular heart block detected by elec¬ 
trocardiographic examination during 
exchange transfusion have been re¬ 
ported by Joos, Yu, and Miller* (Ta¬ 
ble I). One infant, transfused with 
donor blood containing a plasma po¬ 
tassium of S.O mEq./L., developed 
parasystoles and 2:1 block iutermit- 
teuly during the fourth and fifth 100 
cc. of the excliange. The arrhythmia 
was uninfluenced b.v calcium adminis¬ 
tration and the infant’s serum potas¬ 
sium did not rise above 5.40 mEq./L. 
The .second infant, a premature weigh¬ 
ing 1,190 Gm., was transfused with 
donor blood containing a pla.sma potas- 
.sium of 18.6 mEq./L. Arrhytlimia 
consisting of 2:1 heart block developed 
during administration of the second 
50 e.c. of exchange, persisted for 4 
minutes, and tlien reverted to normal 
rhj’tlnn following the intravenous in¬ 
jection of 0.1 Gm. of calcium gluconate. 
The scrum potassium just before the 
onset of the 2:1 block was 9.12 
mEq./Tj. This haliy died within 24 
lionr.s of the exchange transfusion. 
Autopsy revealed the findings of })re- 
inaturity, severe lioniolytic dLscase of 
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the newborn, and kernicterus. The 
heart was not abnormal. 

Examples of cardiac arrest during 
exchange transfusion have been re¬ 
ported by Walker and Neligan (1 
case).^ Pew (1 case),® and Bolande, 
Traisman, and Philipsborn (4 cases).® 
These cases are summarized in Table I. 
CampbelF in a study of potassium 
levels in exchange transfusion has re¬ 
ferred to 7 deaths in association with 
the transfusion. In 4 of these eases 
the infant’s maximum potassium level 
ranged between 6.13 and 10.23 mEq./L. 


manifested itself with clinical signs of 
pulmonary or cardiac distress, which 
have included rapid respiratory rate, 
cyanosis, pulmonary crepitations, gag¬ 
ging, and production of frothy mucus. 
In contrast to this, the clinical state of 
the infants, referred to in Table I, was 
such that no anxiety was felt regard¬ 
ing their condition until the sudden 
onset of the cardiac manifestations. 
It is most likely that these infants 
suffered from a complication of ex¬ 
change transfusion other than that of 
congestive heart failure. 


Table I. A Comparison op Birth Weight, Volume op Blood Transfused, and Blood 
Chemistry in Eeported Cases Showing Cardiac Arrhythmia or Arrest 
During Exchange Transfusion 



WT. OF 

VOL. OF BLOOD 
INJECTED BE¬ 
FORE CAR/>IAC 
ARREST OK 

onset of 

DON’OR 

BLOOD 

INFANT BLOOD AT TIME 
OF CARDIAC ARREST OR 
END OF EXCHANGE 

CALCIUM 

given 

DURI.NG 

author 

baby 

(«M.) 

ARRHYTHMIA 

(C.C.) 

POTASSIUM 

(mEq./l.) 

potassium 

CmEq./l.) 

CALCIUM 

rMEQ./L.) 

EX¬ 

CHANGE 

Case 1 

2,220 

With Electrocardiography 
60 >20.0 

12.0 

3.5 

Yes 

Case 2 

2,100 

1.95 

9." 

7.6 

8.6 

Yes 

Joos, Yu, and Millers 

-- 

400 

— 

4.63 

— 

Yes 

Joos, Yu, and Miller^ 

1,190 

75 

18.6 

9.12 

3.2 

Yes 

Walker and Neligan-* 

2,400 

Without Electrocardiography 
230 16.52 

14.58 


No 

Pew5 

— 

350 

_ 

4.5 

2.85 

Yes 

Bolande et al.o 

_ 

— 

9.55 

5.16 

— 

Yes 

Bolande^ 

— 

— 

22.70 

5.30 

— 

Yes 

Bolande” 

_ 

— 

21.10 

6.55 

— 

Yes 

Bol.ande” 

— 

— 

20.50 

7.75 

— 

Yes 


Table I shows an analysis of 10 in¬ 
fants wlio shared in common the elec¬ 
trocardiographic features of sudden 
onset of arrhj'thmia, 2:1 heart block, 
or the clinical features of sudden car¬ 
diac arrest. In so far as it can be 
ascertained from reading the reports 
of these cases, it seemed unlikely that 
any of them suffered from the type of 
congestive lieart failure described by 
Walker and Neligan,'* and Allen and 
Diamond.* Congestive heart failure in 
hemolytic disease of the newborn can 
be an insidious process but has usually 


There was no definite evidence other 
than the clinical features and the elec¬ 
trocardiographic findings that the 
mechanism of the cardiac arrhythmia 
was the same in all 10 cases. Case 1 
which showed a sudden progre-ssion 
from a state of slow nodal rhjdhm, 
without associated clinical features, to 
complete cardiac arrest in a period of 
4 minutes suggested that there was a 
possible interrelationship in this group 
of eases. It seemed likely that in this 
case there was some biochemical de¬ 
rangement or other factor which, 
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acting over a sliort period of time, se¬ 
verely embarrassed the heart action. 
HiTJcrpotasscmia rvas not considered 
to be a iikely cause. Serum potassium 
levels up to 7.S mBq./Ij. have not been 
considered vanisual (McCance and 
Young®) during tlie normal newborn 
period. Sudden cardiac arrest oc¬ 
curred with a potassium level as low 
as 4.5 mEq./Ii. in the infant reported 
b.v Pew.® In addition, Bolande' has re¬ 
ported 1 infant with a semm potas- 
sivmi of 17 mEq,/Ii. who did not de¬ 
velop cardiac arrest during e.vehange 
and who survived the exchange trans¬ 
fusion for a period of 17 hours. A 
comparison of the potassium in the 
donor blood and the potassimn in the 
infant’s oireulation in Table I sug¬ 
gested that most infants could handle 
ooraparatively large loads of infused 
potassium. Tliis confirmed the obser¬ 
vations of Campbell’ and of Bolande." 

The possibility of cardiac arrest 
from hyperpota-ssemia also appeared 
nnlikely from the experimental work 
of Baker and his eo-workors." They 
have reported the nse of potas.simu 
citrate in the arrest of the perfused 
isolated hc.arts obtained from 4 still¬ 
born fetuses of 16 to 20 weeks’ gesta¬ 
tion. A concentration of potassium 
citrate equivalent to 14.8 mEq./L. 
(e.aloulated as tripotassium citrate) 
had to be directed as a contimions 
infusion into the coronary circulation 
to produce cardiac arrest. The vol¬ 
ume of the potassium citrate solution 
required to produce this effect wa.s 
Jiot specified. Biller and bis co-work¬ 
ers’" have reported the use of potas¬ 
sium citrate solutions equivalent in 
strength to 230.0 mEq.Ai. (ealculated 
as tripotassitmt citrate) and G-20 e.c. 
voliune to produce cardiac arrest in 
children undergoing cardiac surgerj-. 


In both reports the potassium solu¬ 
tions were directed into the coronary 
arteries and there tvas no opportunity 
for dilution to occur from mixture 
with venous blood. They have not, 
however, reported on the efficacy of 
weaker solutions of potassium. In 
exchange transfusion, the donor blood 
1ms ample opportunity to become di¬ 
luted with the infant’s venous blood 
before being directed to the eorouai-y 
circulation. 

lij’pocalecmia was also considered 
as a cause of cardiac arrest. In 9 out 
of the 10 cases, calciutn wa.s given as 
a prophylactic measure during the ex¬ 
change transfusion. In 2 cases of 
heart block and one of cardiac arrest, 
there was no response to immediate 
administration of calcium. It ap¬ 
peared unlikely, therefore, that eal- 
eium deficiency per se was the cause 
of the cardiac phenomena. 

Pew’ drew attention to the fact that 
his case of c.ardiae arrest followed 
shortly after the introduefiou of a 
bottle of cool blood into the exchange 
transfusion and that the heart felt 
cold when it was massaged. In Case 
1 no attempt was made to warm the 
blood other than allowing it to stand 
at room temperature for about 10 to 
15 minutes. Infomation with regard 
to waraiing of the blood is not avail¬ 
able on the other eases, Iloff and 
Stansfield” and Deterling and his co- 
workers” have provided experimental 
evidence in the dog that ventricular 
fibrillation conld develop when the 
body teraperaturo wa.s reduced below 
73" F. or the local ventricular tem¬ 
perature below 50" P, 

One factor which has not been 
given much consideration in previous 
reports is the effect that the acid-ci- 
tralc dextrose anticoagulant mixture 
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has on reducing the pH and CO 2 com¬ 
bining power of donor blood. On 
samples of donor blood tested at this 
hospital, the average pH was 6.2 and 
this level varied little with the dura¬ 
tion of storage. In Case 1, severe and 
irreversible acidosis was an outstand¬ 
ing feature following the third replace¬ 
ment transfusion. Deterling’'- demon¬ 
strated that the ventricular fibrillation 
induced in dogs by hjT)otliermia did 
not develop when the blood was main¬ 
tained in a state of alkalosis bj"^ hjT)er- 
ventilation. 

At the present time it is not possible 
to state that any one specific factor or 
combinations of factors is responsible 
for the occurrence of cardiac arrest in 
infants imdergoing exchange transfu¬ 
sion. According to circumstances sev¬ 
eral or all of the following factors may 
be present: liyperpotassemia, hypo¬ 
calcemia, cooling of the heart, acidosis, 
prematurity, and the disease process 
of hemolytic disease. There may be 
other factors at present unsuspected. 
The combined use of electrocardiog- 
I’aphy and adequate biochemical study 
is one way of fiu'ther elucidating the 
problems involved and, at the same 
time, ensuring maximum safety for the 
infant. 


SUMMARY 

Attention is drawn to the fact that 
sudden and unexpected death may oc¬ 
cur during or shortly after exchange 
transfusion for hemoljdic disease of 
the newborn. 

One case is reported of bradjmardia, 
ventricular fibrillation, and cardiac ar¬ 
rest after 70 c.c. of blood had been 
exchanged. A second ease is reported 
of bradycardia and arrhythmia devel¬ 
oping after an exchange of 185 c.c. of 
blood. 


These cases are compared with 8 
other ease reports in which there is a 
similarity of clinical or electrocardio- 
gi'aphic findings. It is not possible 
from the data available to determine 
a common etiological factor for the 
sudden alteration in cardiac function. 

It is suggested that possible factors 
which might be operating singlj", or in 
combination, are hyperpotassemia, hy¬ 
pocalcemia, hypothermia, acidosis, pre¬ 
maturity, and the disease processes of 
hemolytic disease. 


REFERENCES 


1. Allen, F. H., and Diamond, L. K.: 
Erythroblastosis Foetalis, New England 
J. Med. 257: 761, 1957. 

2. Walker, W., and Mollison, P. L-: 
Haemolytic Disease of the Newborn, 
Lancet 272: 1309, 1957. 

3. Joos, H. A., Yu, P. N., and Miller, G,: 
Electrocardiographic Changes During 
Eeplacement Transfusion, A. M. A. Am. 
J. Dis. Child. 88: 471, 1954. 

4. Walker, W., and Neligan, G. A.: Ex¬ 
change Transfusion in Haemolytic Dis¬ 
ease of the Newborn, Brit. At. J. 332; 
681, 1955. 

5. Pew, W. L.: Cardiac Arrest During 

Exchange Transfusion, J. Pediat. 47: 
645, 1955. , 

6. Bolande, B. P., Traisman, H. S., ana 

Philipsbom, H. P., Jr.: Electrolyte Con¬ 
siderations in Exchange Transfusions 
for Erjdhroblastosis Fetalis, J. Pedut. 
49: 401, 1956. , 

7. Campbell, W. A. B.: Potassium Levels 
in Exchange Transfusion, Arch. Dis. 
Child. 30: 513, 1955. 

8. IMcCnnce, E. A., and Young, W. F.: 
Secretion of Urine by Newborn Infants, 
J. Physiol. 99: 265, 1941. 

9. Baker, J. B. E., Bentall, H. H., Droyer, 
B., and Melrose, D. G.: Arrest of Iso¬ 
lated Heart With Potassium Citrate, 


Lancet 273: 555, 1957. 

10. Effler, D. B., Groves, L. K., Soncs, P. M., 
Knight, H. F., and Kolff, W. J: Elec¬ 
tive Cardiac Arrest, J. Thoracic Surg. 
34: 500, 1957. 

11. Hoff, H. E., and Stansfield, H.: ^ e"- 
tricular Fibrillation Induced by Gold, 
Am. Heart J. 38: 193, 1949. 

12. Deterling, E. A., Nelson, E., Bhonsla}, 
S., and Howland, W.: Study of ItoS'C 
Physiologic Changes Associated Vu'i 
Hypothermia, A. M. A. Arch. Surg, 

87, 1955. 



STUDIES ON FETAL LIS^R FUNCTIONS IN HOMO- AND 
HETEROSPECIFIC PREGNANCIES "WITH SPECIAL REFERENCE TO 
THE ICTERUS PRAECOX OP THE NEWBORN 
I, Halbkecht, 3I.D., Petah Tiqua, Israel, M. Brzoza, M.Sc., and 
M. Lahav, M.Sc., Tel A^^[V, Isr.vel 


C ONTRARY to the great attention 
given during the last fifteen years 
to the pathogenetic role of the Rh 
factor in causing hemolytic disease of 
the newborn, relatively little attention 
has been paid to the A and B blood 
groups as a cause of this disease. This, 
despite the fact that not later than 
five years after the discovery of the 
ABO blood groups by Landstciner, 
DiensU first drew atteution to the 
csventual damage that the ABO blood 
group incompatibility may cause to the 
mothers bearing children with blood 
groups incompatible with their own 
l)lood groups. 

In 1923, Otteuberg" re-emphaslzcd 
Dienst’s conception, and two years 
later the definition of Iiomo- and 
lieterospeeific pregnancies was coined 
by Hirszfeld and Zborovski, who again 
empliasized the damaging results of 
the antigen-antibody reaction in 
mothers and fetuses in lieterospeeific 
pregnancies. 

The conception of these investigators 
lias not been substantiated by subsc- 
({iiont investigations. It was not until 
1945 that Polayes^ first drew attention 
to the role of ABO blood group in- 
eompatiijility in causing erythroblas¬ 
tosis fetalis in the newborn. Almost 

From the Department of Obstetrics an<i 
Gynecolopj", Hasharon Hospital. Petah Tl«jua. 
Israel, and the Central Laboratories of the 
Kupat Hollm, Tel Aviv% Israel. 


siimiltaiicously we described (1944) 
tlic new clinical form of the hemolytic 
disease of the newborn, for which we 
proposed the name of “icterus prae- 
cox“ and which has since been ac¬ 
cepted hy most authors. 

In our previous communications,^''^ 
we described in detail the clinical 
aspects of this mild variant of the 
hemolytic disease of the newborn 
which is mainly, but not exclusively, 
due to the ABO blood group incom- 
patibilitj* between mother and fetus. 

During the past fifteen years we 
liave been able to obsciwe 190 cases of 
icterus praecox which appeared with 
a frequency of approximately 1 case 
ill 120 to 130 deliveries. 

Several conceptions liavc since been 
advanced by different authors to e.\- 
plain the striking difference in the 
gravity of the hemolytic disease of the 
newborn caused by the incompatibility 
of the Rh and ABO factors. These 
differeiice.s arc the more surprising in 
that they ai-e in contrast to expecta¬ 
tions of what slionld really happen. 

It Is generally undci’stood that the 
ABO and Rii systems arc entirely in¬ 
dependent of each other. It is further¬ 
more evident that from the immuno¬ 
logical point of view the former system 
is much more complete than the latter. 
Consequently we should expect to sec 
more frequently severe reactions in 
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ABO blood group incompatibilities 
than in cases of incompatibilities of the 
Rh factor. Not only has the ABO 
system naturally occurring antibodies 
which are lacking in the Rh system 
but, in addition, hemolysins and 
opsonins are always found in the blood 
of the mothers of newborn infants mth 
hemolytic diseases caused by hetero- 
specific pregnancies, whereas they are 
rarely, if at all, found in the maternal 
blood in Rh incompatibility. 

The problem is further complicated 
b}^ the presence of two variants of the 
A and B agglutinogens in the tissues 
and body fluids in seeretors and of at 
least one, water-soluble variant in non- 
secretors among the newborn infants, 
whereas the existence of a similar Rh 
substance in the tissues of the infants 
is denied by most investigators.^"® 

In addition, changes in the osmotic 
fragility seem to be a characteristic 
feature of the fetal erjdhrocytes in 
heterospeeific pregnancies, and micro- 
spheroe 3 dosis has been found exclu¬ 
sively in the sjmdrome of hemoljdic 
diseases of the newborn caused bj' 
ABO blood group incompatibility. 

In our first communication on icterus 
praecox we advanced the hj^jothesis 
explaining the mildness of the hemo- 
Ijflic disease of the newborn in hetero¬ 
speeific pregnancies by the presence of 
the A and B antigens in the tissues 
and body fluids of the newborn infant, 
especiallj^ in the secretor group, which 
neutralize the maternal alpha and beta 
imnume antibodies circulating in the 
fetal blood. Plausible as this hj^joth- 
esis seemed to us and to other 
authors, it has not been siibstantiated 
up to the present moment. Some in¬ 
vestigators, on the other hand, have 
attributed damaging effeets to the 


antigen-antibody reaction in the fetal 
tissues in eases of isoimmunization 
caused by heterospeeific pregnancies. 

The purpose of our present study 
was to investigate the liver functions 
of the newborns in homo- and hetero¬ 
speeific pregnancies with or without 
isoimmunization of the mothers by an 
ABO blood group incompatibility and 
to assess the degree of impairment of 
these functions resulting from an 
eventual antigen-antibody reaction in 
tlie fetal liver. 

MATERIAL AND METHODS 

Specimens of the cord blood of 120 
newborn infants were examined and 
they were divided into the three fol¬ 
lowing groups: Growp I, 60 infants of 
homospeeific pregnancies; Group JI, 
40 infants with blood groups incom¬ 
patible with those of their mothers but 
without isoimmunization of the moth- 
ei’s against the ABO blood groups of 
the infants; Group III, 20 infants with 
icterus praecox due to the isoimmuni¬ 
zation of the mothers against the ABO 
blood groups of their children. 

A. The total protein concentration 
was determined in the serum of the 
cord blood by the biuretic method with 
the Kingsley modification for the sep¬ 
aration of the albumin from the glob¬ 
ulin, and an analysis of the different 
protein fractions was made by the 
paper electrophoretic method. 

B. The total hiliruhin concentration 
as well as the direct and indirect van 
den Bergh reaction was determined in 
the cord blood of all the newborn in¬ 
fants. 

C and D. In addition, the total 
cholesterol and a batteiy of the follow¬ 
ing tests, generall}’- considered as being 
related to the liver functions, have 
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been determined in the cord blood sc¬ 
rum: (1) The Wcltman coagulation 
band; (2) the cephalin-choUsterol 
flocculation ie&t; (3) the thymol tur¬ 
bidity and flocculation tests; and (4) 
tlie Lugol test. 

RESULTS 

A. Proteins .— 

1. Total proteins: As sho\vn in 
Table I, the mean value of the total 
protein concentration was found to be 


62.8, 3.8, 7.4, 8.4, and 17.5 Gm. per 
cent for the albumin, alpha 1, alpha 2, 
beta, and gamma globulin fractions, 
respectively. This electrophoretic pat¬ 
tern of the cord blood scrum proteins 
is very similar to the proteinogram of 
the normal adult but contrasts some¬ 
what with the electrophoretic pattern 
of pregnant women at term. Tliis pat¬ 
tern of the maternal blood serum pro¬ 
teins is characterized by a relatively 
liigh concentration of the alpha 2, beta, 


Table I. Mean Valves or Total Protein, Albumin, and Globulin Concektration.s in 
THE Cord Blood in Homo- and IIeterospecific Preo.vancies With and tViTUouT 
Isoimmunization op the Mother 



total proteins 
(O il. %) 

Al.nUMINS ' 

(OM. %) 

GLOBULINS 
(CM. %) 

1 albumin/ 
GLOBULIN 

GROUP 1 

A\TPA0E I R.\NOES 

AVERAGE j RANGES : 

AVERAGE 1 RANGES 

1 RATIO 

I. Homospecific 
pregnancies 

5.99 (5.10-G.80) 

3.97 (3.0-1.50) 

2.02 (3.7-2.50) 

1.97 

ir. Heterospe¬ 
cific r^®S* 
nanoka with¬ 
out isoim¬ 
munization 

5.80 (S.l-fi.T) 

3.82 (3.1-4.4) 

1.9S (1.4-2.G) 

1.92 

in. Heterospo- 
clfic preg¬ 
nancies with 
isoimmuni¬ 
zation; 
icterus prae¬ 
cox 

5.5(5 (4.9-6.G) 

3.62 (3.1-4.3) 

3.94 (1.6-2.5) 

1.86 


significantly lower in the blood sera 
of the newborn infants in heteropecific 
tlian in homospecific pregnancies and 
much lower in the blood of newborn 
infants with ictenis praecox. These 
mean values were 5,99, 5 80, and 5.66 
Gm. per cent in the three groups, re¬ 
spectively. 

2. Electrophoretic pattern: The 
electrophoretic pattern of the cord 
})lood serum proteins, on the other 
hand, showed no significant difTcrenccs 
in the distribution of tlie protein frac¬ 
tions in the three different groups of 
newborn infants. The mean Yahic.s of 
the protein fractions in tlie cord blood 
sera, expressed in percentage, "were: 


and gamma globulins and by a low 
concentration of the albumin fraction. 
(Table II.) The increased concentra¬ 
tion of the alplia 2 and beta globulins 
may be explained by the increase of 
cholesterol and lipoproteins in tlie 
blood of pregnant women eonti*asting 
with the low concentration of choles¬ 
terol, lipids, and lipoproteins char¬ 
acteristic in tliG fetal hlood. 

B. Cholesterol (Table III).—The 
mean values of the cholesterol concen¬ 
tration in the cord blood were 82.5, 
73.5, and 85.5 mg. per cent for the 
three groups of newborn infant.s, 
respectively. The lower mean value of 
the cholesterol concentration in the 
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Table II. Electrophoretic Patterks op the Serusi Proteins in the Cord Blood and in 
THE Venous Blood op the Mothers (in Percentage) 



ALBUmNS 1 


GLOBULINS 


ALPHA 

1 ALPHA 2 ! 

BETA 

1 GAMMA 

Xewborn infants 

Average 

62.S 

3.8 

7.4 

8.4 

17.5 


Ranges 

52-73 

1-6 

5-11 

6-13 

10-21.5 

Mothers 

Average 

46.7 

5.5 

12.2 

13.S 

21.8 


Ranges 

39-55 

5-8 

10-15 

12-18 

15-29 


Table III. Mean Values op Total Cholesterol, Total Bilirubin, and Direct van den 
Bergh Reaction in Cord Blood in Homo- and Heterospecific Pregnancies 


1 

GROUP 1 

TOTAL CHOLESTEROL 
(MG. PER cent) 

TOTAL BILIRUBIN 
j (MG. PER CENT) 

BIREGT VAN BKN 
BERGH REACTION 
(PERCENTAGE) 

I. Homospecific pregnancies 

Average 

82.5 

1.23 

60 

Ranges 

65-128 

0.3-3.S 


II. Heterospeeific pregnancies 

Average 

73.5 

1.25 

61 

Ranges 

60-105 

0.3-2.1 


III. Icterus praeco.v 

Average 

85.5 

3.35 

80 

Ranges 

55-113 

0.9-7.5 



cord blood in heterospeeific pregnan¬ 
cies (see Group II) does not seem to 
be significant enough and is, furtlier- 
more, in contrast ivith the mean value 
of the third group of newliorn infants 
(heterospeeific pregnancies with isoim¬ 
munization of the mothers) which was 
similar to the mean value of the first 
group, to permit us to draw any con¬ 
clusion. 

('. Bilirubin .— 

]. Total bilirubin: The total biliru¬ 
bin concentration was increased in the 
cord blood of almost all the newborn 
infants in comparison with normal 
values in healthy adults. The mean 
values of tlie bilirubin concentration 
were 1.2.3, 1.25, and 3.35 mg. per cent 
in the cord blood of the three groups 
of newborn infants, respectively. No 
difference in the bilirubin concentra¬ 
tions was therefore found between the 
liomospecific and the heterospeeific 
group without isoimmunization of the 
mother. The group of icteiiLs praecox 


due to isoimmunization of the mother, 
on the other hand, was characterized 
by a very high bilirubin concentration 
in the cord blood. On the average, 
this concentration was almost three 
times as high as the mean value in the 
two other groups. The bilirubin con¬ 
centration in the cord blood can there¬ 
fore serve to predict, or at least to 
raise suspicion of, the appearance of 
icterus praecox in tlie newborn. 

2. The direct van den Bcrr/h reac¬ 
tion : This reaction was positive in GO, 
61, and 80 per cent of the cord blood 
sera in the three groups, respectively, 
the mean values of the direct biliinbin 
concentration being 0.52, 0.46, and 
0.92 mg. per cent for the three respec¬ 
tive groups. 

D. Coagulation, 'Turbidity, and 
Flocculation Tests (Table IV).— 

1. The Weltman coagulation band 
showed a slight shift to the right in 
the blood of all the newborn infants, 
covering 7 to 8 tubes irrespective of 
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Table IV. Coaoulation Floucl’latiox and Turbiiutv Tests ix Cokd Blooh in* Homo- and 
Heterospecific Pregnancies 


GROUP 

WELTMAN COAQTJIiA- I 
TION BAND 1 

(NUMBER OP tubes) ] 

CEPH.VLIN TEST 
POSITIVE REACTIONS I 
(PER CENT) j 

THYMOL TUEBiniTV 
(UNITS) 

1 LUGOL TEST 

T 

7-S 

50 

0.73 

Nefr. 

II 

7-8 

65 

0.64 

Neg. 

III 

7-8 

76 

1.50 

Neg. 


the group to which they belonged, vdth 
the e.Kception of two eases of icterus 
praecox in which the coagulation band 
showed an extreme shift to the loft 
covering no more tlian 1 to 2 tubes. 

2. The cejjhaUn-cholcsicrol floccula¬ 
tion test gave positive results in 50 
per cent of the cord bloods of the 
homo.specific group of pregnancies, in 
G5 per cent in the heterospecific group 
without isoimmunization of the moth¬ 
ers, and in 80 per cent of the group of 
newborn infants with icterus praecox. 

3. The thymol (nrhidity test showed 
remarkably low values in the cord 
])lood of all the newborn infants, but 
the mean value was definitely higher in 
tlic cord blood of those with icterus 
praecox. The mean values were 0.75, 
0.G5, and 1.50 units for the tlu*ce 
groups, rc.spectively. 

The thymol flocculation test was 
negative in the cord blood of all the 
newborn infants. 

4. The Lugol test was negative in the 
blood sera of all the newborn infants 
witli very few exccjitions, irrespective 
of the group to which they belonged. 

DISCUSSION 

Xone of the explanations so far giv¬ 
en by different authors to elucidate 
llie mildness of the lieinolytic diseiisc 
of the newborn caused by the ABO 
blood group incompatibility, contrast¬ 
ing witli tlie severity of the Stime 
di.sca.se due to tlic Rh incompatibility, 
has proved to be satisfactory. 


Neutralization of tlic maternal alpha 
and beta immune antibodies circulating 
in the fetal blood after liaving passed 
IhrougU the placental barrier, by the 
A and B antigens of the tissues and 
body fluids of Die fetus, is still the 
most plausible conception hitherto 
brought forward. 

Yannct and Liebcrman“ indeed 
found a significantly greater incidence 
of ABO blood group incompatibilitic.s 
between cliildrcn wdth mental defieion- 
cies wliich could not be explained as 
postinfectious or po.sttraumntic, and 
their mothers, than between nomnl 
mothers and children. According to 
those authors, the mental deficiencies 
of these children may, partly at least, 
be explained by damage in the brain 
tissues caused by an antigen-antibody 
reaction. 

Jolinstone’^ found liigber value.s of 
bilirubin concentration in the cord 
blood of heterospecific than in those 
of liomospecific pregnancies. He too 
bcliev«j that an antigen-antibody reac¬ 
tion in tlic liver cells is the cause of 
the raised biliriiliin concentration in 
the cord blood of heterospecific preg¬ 
nancies. 

The meaning of these okservations 
.seems to us to be tliat even the natu¬ 
rally occurring alpha and beta anti¬ 
bodies may have cytotoxic qualities, 
and it may be assumed that the im¬ 
mune antibodies of the ABO system 
possess these qualities to a much 
greater degree. Con.scquontly, the 
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passage of these antibodies from the 
maternal to tlie fetal blood and their 
junction with the A and B antigens in 
the fetal tissues may have injurious 
effects on the respective organs. 

Our findings corroborate to a certain 
degi’ee the above-mentioned observa¬ 
tions. 

We did not find a more pronounced 
total bilirubin concentration in the 
cord blood in heterospecifie pregnan¬ 
cies without isoimmunization of the 
mothers, than in the homospeeifie 
group. The percentage of the direct 
van den Bergh reaction was likewise 
identical in both groups of newborn 
infants. On the other hand, we found 
lower total protein concentrations and 
a higher percentage of positive cepha- 
lin reactions in the hetero- than in the 
homospecific group. 

An eventual moderate degree of 
damage of the fetal liver tissues super¬ 
imposed on the “physiological” 
immaturity of the fetal liver therefore 
cannot be excluded entirely in hetero¬ 
specific pregnancies in general and in 
cases of isoimmunization of the moth¬ 
ers in particular. 

The impairment of the fetal liver 
functions was especially evident in 
the newborn infants -with icterus 
praecox. In the cord blood of these 
infants we found particularly low 
total protein concentrations, high bili¬ 
rubin values, a very high percentage of 
positive van den Bergh reactions, and 
a much higher percentage of positive 
cephalin flocculation tests than in the 
cord blood of the other groups of new¬ 
born infants. In addition, we found, 
in two cases of icterus praecox, a shift 
to the extreme left of the Weltman 
coagluation band which is certainly 
not TOthout significance. 


At the present stage of our investi¬ 
gations no more can be said than that 
the impaired liver functions of the 
newborn infant probably play a much 
greater role in the pathogenesis of the 
hemolytic disease of the newborn than 
hitherto admitted. Whether the con¬ 
spicuous impairment of the fetal liver 
functions in heterospecific pregnancies 
is the direct result of an antigen-anti¬ 
body reaction in the fetal liver remains 
to be elucidated by further investiga¬ 
tions. 

SUMMARY 

The liver functions of 120 newborn 
infants were determined by examina¬ 
tion of the blood chemistry of tlieir 
cord blood. 

The influence of the heterospecifie 
pregnancies on the liver functions of 
the infants was examined by compar¬ 
ing the blood chemistry of the cord 
blood in homo- and heterospecifie 
pregnancies. 

The mean values of the total protein 
concentrations were found to be lower 
in the cord bloods of the hetero- than 
in those of the homospecific group. It 
was especially low in cases of icterus 
praecox due to isoimmunization of the 
mother. 

A high total bilirubin concentration 
and a higli percentage of direct bilim- 
bin reactions (80 per cent) ivere found 
in the cord blood of neivborn infants 
ivith icteiTis praecox, but no difference 
lietween the degree of the “physiolog¬ 
ical” hyperbilirubinemia of the cord 
blood of homo- and heterospecifie 
pregnancies could be found. 

The cephalin flocculation test gave 
more frequently positive results in 
hetero- than in homospecific pregnan¬ 
cies. 
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The thymol turbidity test showed 
higher values in the blood of newborn 
infants wth icterus praeeox. 

It is suggested that the ABO blood 
group incompatibility between mothers 
and children may be considered as be¬ 
ing responsible for the impairment of 
the liver functions of the newborn in 
heterospeeific pregnancies and especial¬ 
ly in cases of isoimmunization of the 
mother. 

Editorial Note: Recent evidence has 
demonstrated that the excretion of 
water-insoluble indirect bilirubin in¬ 
volves its conversion to a direct-react¬ 
ing water-soluble pigment by conjuga¬ 
tion with glucuronic acid. The 
formation of bilirubin glueuronide in 
the liver depends upon the transfer by 
an enzyme glucuronyl transferase. 
According to tliis concept, the newborn 
wth physiologic jaundice is handi¬ 
capped by a delay in the formation of 
bilinibin glucuronyl transferase at 


birtli. The effect of this delay is most 
pronounced in erythroblastosis where 
red-cell breakdown is excessive, as a 
result of which the newbom infant is 
exposed to high plasma concentrations 
of indirect bilinibin.* 
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PSEUDOMONAS AERUGINOSA INFECTIONS; REPORT OP TWO 
PATIENTS WITH MENINGITIS 

Archibald L. Hoyne, M.D., Seyaiour jMetrick, M.D., and Toru Sakuaia, JI.D. 

Chicago, III. 


I T IS quite generally believed that 
pseudomonas infections (Bacillus 
pyocaneus) are more frequent and of 
greater severitj’’ now than some years 
ago. The change that has taken place 
is attributed to a modification of the 
bacterial flora in the bodj^ brought 
about by the extensive use of the anti¬ 
biotics.^’ * 

Pseudomonas aeruginosa infections 
have been assigned to various sources 
which include head injuries, extension 
from focus in ear or sinus, genito¬ 
urinary conditions, operations for 
spinal cord tumor or laminectom}’; 
also spinal anesthesia and intrathecal 
therapy. In 1947, Stanley® reported 
that, up to that time, 41 cases of pri¬ 
mary B. pyocyaneus meningitis had 
been published; of that number, 32 
(78 per cent) were the direct result of 
lumbar puncture. Infections of the 
umbilicus in the newborn have been 
recorded, possibly due to the organism 
being air-home in the ward. A con¬ 
taminated milk'* supplj' has been in¬ 
criminated also as being responsible for 
an epidemic in a newborn nurserj’ 
Avhere in 24 infants there were 9 
deaths. 

Skin lesions are common but none 
may occur. There may be only diar- 
rhea,"* which is bloody, and dehydra¬ 
tion. But cutaneous lesions and hemor- 

From Cook County Contagious Disease 
Hospital and Chicago Aledical School. 


rhagic conditions are usually described 
in the severe cases*’ ® and, in these, 
septicemia with positive blood cultures 
may be expected. 

Because the vascular® S 3 ’Stem is 
likelj’ to be attacked, numerous and 
often fatal complications follow. Ne¬ 
crosis may occur in anj' location of 
the entire gastrointestinal tract. 
Ecthj’ma gangi-aenosum may be a ter¬ 
minal complication. 

Clement and SliUard* state that 
meningitis is the commonest internal 
complication, the focus being otitis 
media, mastoiditis, or sinus infections. 
However, meningitis as a complication 
of Ps. aerxiginosa infection is rarel.v 
reported in infants and it is extremelj’ 
infrequent in adults. It is because of 
the latter situations that we believe 
our 2 patients are of unusual interest. 

Abdominal distention® has been re¬ 
garded as a characteristic finding in 
Ps. aeruginosa septicemia. Neverthe¬ 
less, it was not evudent in Case I. In 
the other instance (Case II), the pa¬ 
tient’s abdomen was tense but actual 
distention was not notable. 

In both of our patients, peteehiae 
■ivere present hi the skin. The child 
had more on the feet and ankles than 
in any other loealitj', but the man had 
peteehiae more widelj' and evenh' dis¬ 
tributed over the entire surface of the 
bod}'. 
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Cutler and Cutler” have directed at¬ 
tention to a simple means of'establish¬ 
ing a baeteriologic diagnosis in cases 
of Pseudomonas meningitis irithont 
awaiting a culture report. The proce¬ 
dure consists of e.Yposing the spinal 
fluid to ultraviolet light. By doing 
so, “the spinal fluid oven though color¬ 
less will show a greenish fluorescence.” 
By resorting to this prompt method for 
identifying tlie organism, appropriate 
therapy can he instituted immediately. 

It may be noted in the ease histories 
that the child (Case I) was treated 
throughout ivith oxj-tetracyeline al¬ 
though foimd to he more sensitive to 
streptomycin. The man (Case II) did 
not respond well to o.vytetracyeline; 
nor Avas polyraj-xin E effective. It was 
then disclosed by the laboratory that 
the infecting organism Avas more sensi¬ 
tive to Cliloromycetin than to poly- 
rajuiin B,' although the latter is often 
regarded as the drug of choice for 
combating S. pyocyaneus infections. 
But some investigatoi’s'’' have found 
that almost immediato improvement 
may he gained by injections of 1.0 per 
cent methylene blue. 

CASE BEPOBTS 

Case I.—On July 31, 19o7. a 15- 
nionth-old Negro boy was hospitalized 
at Cook County Contagious Disease 
Hospital. He AA-as said to be in good 
healtli until he developed fever one 
day prior to admission. A local physi¬ 
cian saAv- him and iircseribed pink tah- 
iets (sulfathiazolc?). Tiie mother 
stated site Avas directed to administer 
one tablet every 4 liovirs and did so on 
3 occasions. Despite tlie medication, 
temperature elevation persisted and 
slight sivelling of tlie face appeared. 
Tlic folloAving morning, the patient 
liad two soft stools and one episode of 
emesis. The child Avas brougiit to the 
lio-spital in the early afternoon. 

On .admission, tlie temperature Avas 
101® F., pulse AA'as 190, respirations 


vrere 30, and blood pressure AA'as 90/50 
mill. Hg. The patient was a Arcll-de- 
A'eloped, Avell-nourished, male infant 
appearing acutely ill and slightly list¬ 
less. The head Avas normal. There 
Avas slight puffincss about both eyes. 
Conjunctivae showed a few are.is of 
punctate hemorrhage. Pupils and 
fimdi were ncg.itiA’e, bilaterally. Bar- 
drums were seen with minimal injec¬ 
tion but Avithout drainage. A ques¬ 
tionable niiclia! stiffness teas present. 
The heart and lungs were negative. 
Abdominal examination Avas unreveal¬ 
ing. There Avere scattered petechlac 
over the extremities, particularly 
prominent on both feet which Avere 
slightly edematous; there was, also, 
pretibial edema. Reflexes Avere normal. 
No Kernig or Bnidzinski sign AA-as de¬ 
tected. 

Lumbar puncture Avas performed in 
view of possible mcningoeoccemia Avith 
tueningilis. Slightly turbid fluid Avas 
obtained. The cell count Avas 1,334 
per millimeter, Ij'mphocytcs 1,243, 
polymorphonuciears 91. No organisms 
were seen on gram-stained smear. Ad¬ 
ditional labor.Atoiydnta included hetno- 
globulin, 47 per cent; red blood count, 
3,400,400; AA'liito blood count, 15,200 
Avith differentia! neutrophils 64 per 
cent, Imntl 15 per cent, lymphocytes 
15 per cent, and monocytes 5 per cent. 
Cerebrospinal fluid showed glucose 57, 
protein 22, and chloride 107 milligram 
per_ cent. The Pnndy reaction was 
positive. Later culture of spimAl fluid 
specimen grCAv out Psevriommms ae.ru- 
Ijinosa in two tubes, in one of which 
tlierc Avas also Eschenchia coU. Blood 
culture rcA'calcd enterococci. Urinah'- 
sis done rcpc.Atedly Avas negative for 
albumin, .sugar, acetone and was nega- 
liA-e, also, on microscopic examination. 
Blood serologj- for sj’philis was nega¬ 
tive. B.actorial sensitivity studies of 
antibiotics showed Pseudomonas and 
Bschcrichia to bo sensitive to .strep¬ 
tomycin, less so to tetracycline (10 to 
50 meg.) and rcsist.ant to ehloramphen- 
icol (more tlian 50 meg.). Entero- 
eocei had susceptibility to erjUbromy- 
cin, tetracycline, chloramphenicol, and 
slight Bcn-sith-ity to penicillin. 
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For approximately the first forty- 
eight hours, tetracycline, 75 mg. per 
Idlogram of body weight, four times 
daily, was administered intravenously. 
This was followed by oral medication 
of similar dosage (125 mg.) every 
four hours. The clinical response to 
the regime was remarkable. The pa¬ 
tient became completely afebrile on 
the fourth hospital day and remained 
essentially so thereafter. Slight puf¬ 
finess on the face was observed as late 
as the sixth hospital day hut subsided 
completely soon aftenvard. Other¬ 
wise, the patient was perfectly asjmip- 
tomatic except for the existence of 
healing peteehiae and few confluent 
necrotic lesions which were still evi¬ 
dent over the extremities and hips dur¬ 
ing the last week of his hospital stay. 
The parents took the patient out of 
hospital against medical advice on 
Aug. 12, 1957, which was the four¬ 
teenth day after the onset of his ill¬ 
ness. The child was symptom free at 
that time, after 12 days’ treatment. 
In accord with a long-established cus¬ 
tom in this hospital, there was no intra¬ 
thecal therapy nor were lumbar punc¬ 
tures made for drainage. 

Case II.— History ,—A 29-3’’ear-old 
white man was admitted to a medical 
ward of Cook County Hospital on Oct. 
14, 1953. He was disoriented so that a 
completeh^ coherent statement was not 
obtainable. However, the patient was 
able to relate that he had a sore throat, 
had been coughing for a week, and 
that during the past rivo days had ex¬ 
perienced severe headaches and re¬ 
peated attacks of vomiting. It was 
also ascertained that he had been 
drinking to excess during the past 
eleven years and he claimed to have 
had a similar illness in 1943 after 
drinking “Wliite Lightning.” 

Physical examination revealed a 
well-developed white man of fair nour¬ 
ishment who was confused and somno¬ 
lent. There was a diffuse macular 
rash, pinli in color, which involved the 
surfaces of the entire trunk and ex¬ 
tremities. The pulse was 94, tempera¬ 
ture was 101° F., rectally, and blood 
pressure was 110/84 mm. Hg. The 


pupils were equal and reacted to light 
and accommodation. The conjuncti- 
vae were moderately injected. The 
fundi could not he visualized ade¬ 
quately. Nueal rigidity was marked. 
The heart and lungs presented no un¬ 
usual findings. Abdominal examina¬ 
tion was negative except for slight 
tenseness and hyperactive bowel 
soimds. Genitalia and rectal examina¬ 
tions disclosed no abnormalities. 
Brudzinsld, Gordon, and Oppenheimer 
signs were positive on the left. On 
the same side, the patellar reflex was 
increased and ankle clonus elicited. 
There was weakness and carpopedal 
spasm of the left hand. 

A lumbar puncture was performed 
and recorded an opening pressure of 
300 ml. of water. Approximately 12 
c.c. of purulent fluid was released. 
The closing pressure was 120 ml. of 
water. The cell count was 8,000 poly- 
moiphonuclears but a gram stain dis¬ 
closed no organisms. The Pandy reac¬ 
tion was positive. The patient was 
then transferred to the Contagious Dis¬ 
ease Department (Cook County Con¬ 
tagious Disease Hospital) where he 
was given tetracyline (Terramycin) 
immediately, 250 mg. intravenously, 
and supportive treatment. The same 
dosage and route for Terramycin ther¬ 
apy wrns continued every four hoiu’S 
for eight days. 

Hospital Course. —On the second 
hospital day, the rash had entirely 
disappeared and the patient w'as much 
more rational. The laboratoiy report 
of chemistry for spinal fluid stated 
glucose was 75 mg. per cent and pro¬ 
tein W'as 550 mg. per cent. Blood 
chemi.stry for chlorides sodium, total 
protein, and NPN w'ere within normal 
limits. Serum Kw'as 7.1. Blood 
serology and agglutination tests for ty¬ 
phoid, Brucella, and Salmonella were 
all negative. Due to an unforsecn 
delay, the result of culture of the 
spinal fluid was not reeeivmd until the 
eighth hospital daj'. Both Pseitao- 
nionas aeruginosa and Aeroiacter acro- 
genes were reported. The blood cu- 
ture was positive for nonhemolytic 
streptococci. Although the patien 
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liad shown marked improvemeut clini¬ 
cally during eight days of Terramycin 
therapy, ho continued to have a septic 
tcinperatnre. Treatment was then 
changed to streptomycin for two days 
without alteration of the fever pattern 
which ranged from normal to 103.8° 
P. orally. At this time a complete 
blood count was made; hemoglobin 95 
per cent, leukocytes 14,500, with a shift 
to the left. Red blood count was 4,- 
200,000. 

An eye consultation did not reveal 
any signs of increased intracranial 
pressure. A spinal tap was made and 
1,600 poliTnorphonuclcar cells reported 
in the spinal ihiid with glucose 35 mg. 
per cent and protein 130 mg. per cent. 
No organisms were seen on smear and 
culture was negative. 

On the tenth hospital day, poly¬ 
myxin B, 150 mg,, daily in three di¬ 
vided doses intrainnscuiarly, was snb- 
.stituted for streptomycin but septic 
temperaturo persisted. Urinalysis was 
performed daily including culture and 
blood NPN every other day. In the 
meantime, sensitivity tests had shomi 
tliat Pseudomonas acruffinosa and 
Acroiacicr aerogenes were more sensi¬ 
tive to eldoromycetin than to Tcrrn- 
myein or to Aureomycin. After five 
days of polymyxin B therapy without 
change in the fever curve, Chloromy- 
cotin was substituted as a remedy and 
administered orally, 250 rag. every sLv 
hours. AVithin twenty-four hours fol¬ 
lowing the institution of this therapy 
tlic temperaturo receded to normal 
and remained so. Four days later (the 
nineteenth hospital day) all medica¬ 
tion was discontinued. A final lumbnr 
puncture was performed on the twenty- 
first hospital day and the spinal fluid 
was found to be normal in all respects 
except for a slight elevation of protein. 
The patient was discharged completely 
asymptomatic on the twenty-third hos¬ 
pital day. 


COMMENT 

Wc wish to emphasize that neither 
of the 2 patients received any intra¬ 
thecal therapy; nor were spinal taps 
performed for drainage* to “relieve 
intracranial pressure.” However, for 
any form of meningitis, sensitivity 
tests should be made for several of the 
remedial agents in order to determine 
whether the drug being employed is 
the most effective. Both patients re¬ 
covered without complications a n d 
their treatment tvas not besot with nu- 
ncccssary procedures wliicii sometimes 
prove to be harmful.' Fatality rates 
for groups of patients with Fs. aeru¬ 
ginosa meningitis have ranged from 55 
per cent to approximately 90 per cent. 
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diagnosis can be made solely on clini¬ 
cal grounds because the picture is quite 
distinctive, although the manifesta¬ 
tions show variation in. all three main 
symptoms. 

It is assumed that a single recessive 
gene mutation is responsible for this 
syndrome. Exogenous factors like pre¬ 
mature birth, difficult delivery, and in¬ 
fections in infancy apparently have 
no significance in the causation of this 
syndrome. 

There is no recognized treatment for 
this condition. As far as the prognosis 
is concerned, Sjogren and Larsson re¬ 
ported that all their patients were 
totally incapacitated and none of them 
married and none had children. The 


mean expectation of life for those af¬ 
fected did not exceed half that of the 
general population. 

SUMMARY AND CONCLUSIONS 

A case of mental deficiency, spas¬ 
ticity, and congenital ichthyosis in a 
7-year-old white male of German and 
Italian extraction is reported and a 
review of the available Scandinavian 
literature is presented. 
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I have just seen the operation of transfusion, in a case of malignant cholera, per¬ 
formed bj' Dr. F. T. Ferris. The subject was Mrs. Bice, No. 105 Broome street, about 
50 years of age. 

Before the operation rvas performed, this female appeared to. be in the last stage of 
disease; she had lost the power of speech; she had no pulse; her extremities and tongue 
were cold; her hands and feet blue, and her whole appearance indicated immediate dissolu¬ 
tion.—Dr. Ferris was in attendance, and as the last resort performed the operation of 
transfusing into the veins a quantity of warm water, impregnated with muriate and sub 
carbonate of soda. The breathing became natural, the pulse gradually appeared at the 
wrist, the heat of the surface was restored, the natural color of the skin re-appeared, her 
voice became natural, and in fact she was literally restored from death to life. Her eyes, 
from being glassy and death-like, became natural and sprightly; her voice was strong, and 
she actually began to direct some of the domestic concerns of her family. I left her about 
two hours after the operation had been commenced, expressing her gratitude to the doctor, 
for his exertions, and thanking her God for her comparative restoration. 

I send you this hasty account of the operation for publication, hoping the doctor 
himself will soon give a more minute detail of the case. 

H. M. D. 

Ff.OM The Aiierican Mercury (Hartford, Connecticut) July 30, 1832. (Apparently 
copied from some New York newspaper.) 



A RELIABLE PAPER-STRIP METHOD FOB THE DETECTION OF 
PHENYLKETONURIA 
Henry YL Baird III, SI.D. 

Philadelphia, Pa. 


U NTIL 3 years ago, prompt recogni¬ 
tion of plionylketonuria was rela¬ 
tively unimportant. However, recent 
reports indicate that effective dietary 
management, started early in life, can 
prevent the severe mental retardation 
usually associated with tliis condi- 
tion.^’ ^ Tlie incidence of plicnylke- 
tonuria is so low (1 in 20,000 live 
births) that a quick but reliable screen¬ 
ing test is essential if the diagnosis is 
to bo made frequently before evidence 
of retardation develops. 

A screening test for the detection of 
phenylketonuria should require a small 
amount of urine, be relatively inde¬ 
pendent of cumbersome collection, and 
have a readily apparent color change 
when 30 mg. per cent or more of 
phonylpynivic acid is present in the 
urine. A reliable paper-strip method 
would have the additional advantages 
of speed and convenience. In our 
hands, a teclinique which utilizes a 
chemically treated paper stick fuldtls 
these criteria satisfactorily. 

METHODS 

Suitable test material was prepared 
b}' impregnating a portion of a paper 
stick ( 1/4 1 ) 3 ’ 2 in.) with ferric chloride 
and glacial acetic acid and allowing it 

From the Department of pediatrics. Tem¬ 
ple 'University School of Medicine and St. 
Christopher’s Hospital for Children. 


to diy.* A positive reaction was said 
to have occurred if the chemically 
treated portion of the paper turned 
green, gra 3 ’, or dark blue within 60 
seconds of its immersion in the solu¬ 
tion submitted for examination. In 
serial dilution tests, four or more ob¬ 
servers interpreted the reactions indc- 
pcndcntl}'. Two individuals had had 
no previous experience with either the 
paper or the tube method. The latter 
test is performed by observing the 
color formed following the addition of 
5 per cent ferric cliloride to a solution 
acidified by glacial acetic acid. A blue- 
green or black color indicates the pres¬ 
ence of phcn 30 pyruvic acid; a brown 
or white color heai’S no relationship 
to its presence. 

The paper strips were tested in four 
wa3's. 

A. Solutions containing known hut 
varying aniounls of phcn 3 ip 3 ’ruvic acid 
in distilled water were tested sepa- 
ratcl 3 ’ 1 ) 3 ' the paper and the tube meth¬ 
ods. 

B. A stock solution of 100 mg. per 
cent of phenylp 3 ’nivic acid in distilled 
water was diluted with urine of non- 
phenylkctouuric children. Solutions 
coiitnining knon'ii but varying amounts 
of phen 3 lpynivic acid in urine from 

•After Initial tests had indicated their prac¬ 
ticability. these sticks were supplied In an 
lmpr«\cd form by Ames Laboratories, Elk¬ 
hart. Ind. 
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6 noiiphenylketonuric children were 
tested by each method. 

C. Specimens of nrine from patients 
known to have phenylketonuria were 
tested by each method. Some of these 
specimens had been voided 5 to 10 
minutes previously; others had been 
frozen and stored for periods up to 16 
months. All specimens were allowed 
to stand at room temperature and were 
tested periodically until both the pa¬ 
per and the tube tests became negative. 

D. The results of periodic tests with 
the paper strips were recorded on one 
phenylketonuric child after her usual 
diet had been replaced by one contain¬ 
ing not more than 15 mg. per kilogram 
of body weight of phenylalanine per 
day. Determinations of the phenyl¬ 
alanine levels in the serum and in the 
24-hour urine specimens were made 
periodically until the paper and tube 
tests for phenylpyruvic acid became 
negative. 

RESULTS 

A. A light green color appeared on 
the test strip after it had been dipped 
in solutions containing 5 to 10 mg. 
per cent of phenylpyruvic acid in dis¬ 
tilled water. This color change Avas 
readily apparent to inexperienced ob¬ 
servers in solutions containing 10 mg. 
per cent. By the test tube method, in¬ 
experienced observers recorded posi¬ 
tive readings in solutions containing 
up to 20 mg. per cent. AVith prac¬ 
tice, a color change could usually be 
detected by the tube method in solu¬ 
tions containing 10 to 15 mg. per cent. 

B. Definite color changes Avere ap¬ 
parent by the paper method in solu¬ 
tions containing urine Avith knoAvn 
amounts of 30 mg. per cent or more 
of phenylpyruAUC acid. In some in¬ 


stances, 20 mg. per cent could he 
easily detected by inexperienced ob¬ 
servers. Clearly definite color changes 
were apparent by the tube method in 
solutions containing from 20 mg. per 
cent to 40 mg. per cent, depending 
upon the experience and skill of the 
investigator. In solutions Avith con¬ 
centrates of phenylpyruvic acid of 15 
to 30 mg. per cent, the color changes 
on the paper strip AA'ere easier to inter¬ 
pret in each instance than Avere those 
in the test tube. 

C. TAventy-five specimens of urine 
from phenylketonuric patients Averc 
positive initially by both methods. 
These specimens Avere tested repeatedly 
for 6 to 72 hours until the paper test 
AAms only faintly positive. At this 
time, the tube method Avas frequently 
indeterminate. In every instance, the 
color change AA'as apparent for a longer 
time on the paper tlian in the tube. 

D. Lmv Phenylalanine Piet. —Dur¬ 
ing an observation period of one aa'CcIc 
prior to the institution of a loAVplienyl- 
alanine diet for an affected child, de¬ 
termination of the phenylalanine level 
in four 24-hour urine specimens Awied 
from 30 to 40 mg. per cent. Four de¬ 
terminations of the concenti’ation of 
phenylalanine in the serum varied 
from 40 to 50 mg. per cent. Taao days 
after the diet had been instituted, the 
leA'el of phenjdalanine in the serum 
Aims 35 mg. per cent, and in tlie 24- 
liour urine, 40 mg. per cent. The test 
strips AA'crc positiA'c until the sixth 
day. The concentration of phenylala¬ 
nine in the serum aa'Os 15 mg. per cent 
both before and after the collection of 
a 24-hour urine on the sixth day. This 
specimen of urine contained less than 
5 mg. per cent of phenylalanine. 




